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1. INTRODUCTION 


This Technical Memorandum represents an outline of the development of a data 
base and its accompanying software for the Data Information System (DIS) of 
the National Aeronautics and Space Administration's (NASA) Crustal Dynamics 
Project. Background information concerning this project, as well as a defini- 
tion of the techniques used in the implementation of an operational data base, 
is also presented. Examples of key applications are included and interpreted. 

2. BACKGROUN D 

2.1 PROJECT OVERVIEW 

The Crustal Dynamics Project was formed by NASA in 1976 to study Earth dynam- 
ics. This function is accomplished by employing space technology to determine 
the motion of the Earth's outer crust and the variations in the rotation rate 
and position of its polar axis. By studying these phenomena, the project 
hopes to aid in research involving earthquake prediction and hazard reduction. 
The project supports this investigation program in global geodynamics on a 
national and international level of research. The Crustal Dynamics Project is 
responsible for collecting and organizing the space measurements used in this 
research, analyzing these data, and aiding in the interpretations of these 
analyses in reference to crustal movement. 

2.2 SCIENTIFIC OBJECTIVES 

The Earth's outer crust is composed of 12 large "tectonic" plates. These 
plates move relative to one another (on a several centimeter per year basis) 
and, as a result, earthquakes occur near the plate boundaries— the area of 
movement. The Crustal Dynamics Project hopes to aid in the determination of 
the forces that propel these plates and how the plates deform as a result of 
this motion. Figure 1 illustrates the plate boundaries of the Earth's crust. 

The five main scientific objectives of the Crustal Dynamics Project are to 
improve the understanding of the following phenomena: 

a. Regional deformation and strain accumulation related to earthquakes at 
the plate boundary in the western United States. 

b. Contemporary relative plate tectonic motions of the North American, 
Pacific, Nazca, South American, Eurasian, and Australian plates. 

c. Internal deformation of the continental and oceanic lithospheric plates 
with particular emphasis on North America and the Pacific. 

d. Rotational dynamics of the Earth and its possible correlation to earth- 
quakes, plate motions, and other geophysical phenomena. 

e. Motions and deformation occurring In regions of high earthquake ac- 
tivity. 
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By using the more precise measurements gained from the use of space tech- 
nology, the necessary Information concerning plate motion Is expected to be 
obtained. 

2.3 SCIENTIFIC TECHNIQUES 

A major tool In the study of plate motion Is the determination of a distance 
measurement, or "baseline," between a, point located on one plate to another 
point on a different plate. The project plans to Implement a network of 50 to 
60 such locations (at least three sites located on each plate) for these 
baseline determinations. There are two major space technologies employed by 
the project for baseline calculation: laser ranging techniques, and very long 
baseline Interferometry (VLBI). 

Laser ranging requires a high altitude satellite (either an artificial satel- 
lite, such as the spherical, reflector-covered, 60 centimeters In diameter 
Lageos satellite, or the Moon, equipped with reflectors placed by American and 
Russian lunar missions) to reflect a laser beam off of In a manner similar to 
radar. A laser pulse Is fired to the satellite from a stationary laser site 
and the time delay of the reflected beam back to the station Is measured. 

Thus, the distance from station to satellite Is determined. Figure 2 presents 
a pictorial view of the process. When several stations perform a series of 
these measurements over a period of 3 to 4 weeks, the precision orbit of the 
satellite can be calculated. Through a complex sequence of mathematical 
calculations, the three-dimensional Earth coordinates of the participating 
laser stations are determined relative to the calculated orbit of the satel- 
lite. As a result, the baseline length between any two of these stations can 
be calculated to a precision of better than 5 centimeters. Thus this method 
of distance determination is much more accurate than a ground-based, survey- 
type measurement. 

Currently, the Crustal Dynamics Project makes use of six fixed laser stations, 
eight mobile laser systems (MOBLAS units), and two highly transportable laser 
ranging systems (TLRS units). The TLRS systems usually relocate on a monthly 
basis. The 10 non-flxed MOBLAS systems can be at many different stations In 
the United States, South America, Australia, Carrlbean, and the Pacific. 

The second procedure employed by tne project is the VLBI technique. Figure 3 
shows this process. This method Involves two separate radio antennas that 
simultaneously receive radio emissions from a distant quasar. Since the two 
antennas are focused on the same source, the signals received at each station 
are identical In "signature." This type of measurements session Is performed 
over a 2- to 4-day time period. The recorded signals are processed through a 
correlator and the amount of delay necessary to bring the two siqnals into 
"time phase" Is determined. The delay Is dependent upon the quasar position 
relative to the two antennas (since the Earth Is rotating as the signals are 
recorded). Thus, the delay Is dependent upon the Vector S (which Is constant 
In an Inertial coordinate system for the particular radio source) and the 
Vector B (which Is variant because of the motion of the sites, the Earth's 
rotation, and other processes). Since the ultimate result Is to determine the 
baseline (B) vector, it can be solved for after the time delay Is calculated. 
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The project employs the end-to-end VLBI Mark-Ill system, which Includes the 
electronics for acquiring and recording the data, the cross-correlator system 
and a data base handier. 

Currently, the project uses several (nine) fixed VLBI Mark-Ill stations (with 
twelve available by 1984) as well as one transportable system (with two more 
available by 1982) that connects to a fixed antenna, and one mobile VLBI 
system developed by JPL (with two more available by 1982), equipped with the 
antenna and that can be located on any one of seven different sites. 

Although the laser ranging technique does not require the simultaneous mea- 
surements for the determination of a baseline that the VLBI process does, It 
Is affected by other phenomena. Weather conditions (e.g., cloud cover) pre- 
vent useful operation of the laser equipment. Another restriction on laser 
ranging Is the visibility of the Individual satellites. Lageos, for example, 

Is accessible for less than an hour during each satellite pass with approxi- 
mately two visible passes per day. Also, In order to calculate a proper model 
for the orbit of the satellite, several parameters (which often must be up- 
dated), such as the Earth's gravitational constant, are required. Conversely, 
VLBI measurements are affected by water vapor present In the atmosphere that 
does not deter laser operation. 

The common element between the laser ranging and the VLBI techniques Is the 
ability to make a more precise three-dimensional determination of the rate of 
change In position between two locations separated by several hundred or 
several thousand kilometers. In addition to the baseline measurements that 
result from the use of these space techniques, estimates on the changes In the 
rate of rotation of the Earth as well as the location of the pole of rotation 
can be determined. The fluctuations in the motion of the Earth's pole of 
rotation are due to mass shifts resulting from earthquakes, tides, and other 
phenomena. 

2.4 CRUSTAL DYNAMICS DATA INFORMATION SYSTEM 

m 

2.4.1 General 

Because of the large amount of data that has been and will be acquired by the 
Crustal Dynamics Project, there is a need for a centralized data bank. Pres- 
ently, data are widely distributed between project personnel at Goddard, 
National Geodetic Survey (NGS). Jet Propulsion Laboratory (JPL), Smithsonian 
Astrophysical Observatory (SAO) and elsewhere. Since investigators located 
worldwide have been selected to participate In the project, the data acquired, 
as well as their analyses, must be readily available. Therefore, the DIS for 
the Crustal Dynamics Project has been formed with the intent of not only 
providing data in a useful form to project personnel and Investigators, but 
also to act as an archive of these data for the lifetime of the project. 

Hence, after project termination, the DIS archive will be preserved and avai 1 - 
able for any follow-on projects, such as the envisioned National Geodetic Data 
Bank. The DIS will consist of a dedicated minicomputer system equipped with 
dial-up facilities and an on-line data base management system. The DIS will 
be located at the Goddard Space Flight Center (GSFC) and will be operational 
in September 1982. 
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2.4.2 Contents 

The DIS will serve project personnel and investigators by providing the fol- 
lowing items: 

a. Catalogue of all acquired and available data 

b. Ancillary data (site surveys, station coordinates, etc.) 

1 c. Text data (user comments concerning data, etc.) 

d. Archive of processed laser and VLB I data 

e. Archive of analyzed laser and VLBI data 

f. Newsletter and messaqe exchanges 

g. Laser and VLBI data requests 

h. Project management data (scheduling of sites, etc.) 

i. Graphics data 

j. Intercomparisons of analyzed laser a,nd VLBI data 

Many of the foregoing items will be provided through a data base management 
system, while others will be displayed via specially designed computer soft- 
ware packages. The large archive of processed laser and VLBI data will be 
kept off-line on magnetic tape. Much of the VLBI data will continue to be 
provided through the already developed Mark-Ill VLBI data base handler that 
will be run on the DIS minicomputer. 

2.4.3 User Interfac e 

When a potential investigator wishes to examine or obtain information concern- 
ing project acquired data, he may gain access to the DIS through an alphanu- 
meric terminal equipped with a modem and a dial-up telephone line. Following 
a successful sign-on procedure, the general description of the DIS is dis- 
played and the user is prompted to make a selection of one of the 10 previ- 
ously mentioned items for viewing the interrogation. His selection will 
i determine the need for accessing the data base management system, a particular 

1 * software package, or both. After proceeding through a series of these user- 

I oriented menus, the investigator can obtain the desired information in an 

efficient and timely manner. If the particular data Item cannot be displayed 
via the alphanumeric terminal (due to volume or nature of the data), or the 
user wishes a copy of his display, a data tape will be prepared and delivered 
from the user's order, which was placed in a particular file. This order will 
be annotated with ancillary data where appropriate, and a record of the order 
will be retained for inventory and update purposes. 
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2.4.4 Methods of Implementation 

As stated previously, two major methods will be employed to perform the func- 
Hn^ reoiilred bv thi DIS. The first method is a commercially available data 
b ?e mSement System (DBMS). The major advantage of omployingacom^rcial 
DBMS package is Its flexibility, because such a //stem eliminates the need to 
continually develop software packages for display of data to tne user com 
muni tv For example. In order to allow the user to view the catalogue of 
au-di/ihie data for the l ageos satellite during a certain month and year, a 

p^gramSould’hlSe Me? loped that E Z 

ucpr and disDlav the appropriate rows and columns. This is a iso true wnen mic 

information for him. The user can Include In the query Input parameters tnat 
will snecifv how many rows are to be listed, and what columns are outputed. 
fn ith^r words hirdis^ay Sf data is not limited to the computer program- 
mer's concept of the strict format for the output. The scien ^J i ?. . 

innnnr has to rel v on a team of computer programmers; he can get the informa 
tirSe regimes y not only in a desirable 'format, but also in a timely manner. 

ai thniinh most of the data in the DIS can be obtained through the use of a data 

base management system, many current DBMS packages J£!!!! 0 \dd1t onal\oftware 
nf fho data as reauired by the project. Therefore, additional sortwan. 

packages have been developed to fulfill thi L ne ?jL! n t iS e a JSJJ 1 5e ^analyzed 
data outputs and news exchanges among investigators. The J^hive of analyze 
data can be viewed on a monthly or yearly bas s through a ,^ e r-interactive 
selection process. The news exchange and newsletter is displayed in a s 11 
manner and' news for eventual compilation can be contributed from the investi 

gator via this software package. 

3. RESEARCH AND DEVELOPMENT 
3.1 GENERAL 

When the need for a data base management system was presented, ORACLE, a 
product of Relational Software Inc., (RSI), was chosen from several cand date 
systems as a final testing model and has since proven to completely fulfill 
t-hp rpaui rements . The relational model transforms a normally complex data 
nptwnrk (or "tree" structure found in the hierarchical and network DBMS s) 
i Mlativelv simEle easy-to-use, two-dimensional relation, or in more 
c% i fTt^bir T^eKes consist of a series of columns. A row of 
the table is unique and is composed of the entries in the columns (not 
sariiy all). Thus, the relational system employs the data itself t0 ® s SJj!i sh 
relationships among data items rather than series of chain pointers as found 
In SlerarcMcal and network systems. Due to the tabular nature »f the 

data cots in the DIS i.e., data catalogues, ancillary aata, oraer 
files, etc.), the relational system proved to be the most feasible method of 
managing these types of data. 
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In addition to the tabular structure, thf relational model also offers In- 
creased flexibility In expanding *>?•£!' $s as well as the data base 

Itself without the need for the w:V**dr,y */ particular table <\r the entire 
data base, With a network or hierfi * htcJf. qy >tem, these additions are diffi- 
cult to make due to the complex nature of H ’Inks in the data structure. In 
other words, additional columns can be appfev^t!? to existing tables as needed, 
new tables may be created, and old tables in a relational DBMS may be deleted 
without the need to recreate or reconfigure the entire data base. 

The typical relational data base managwifc system also possesses an online, 
integrated data dictionary. On the user level, this feature can be thought of 
as a table of contents to the data base itseli. The tables comprising the 
data dictionary are part of the relational system and are automatically up- 
dated as new relations are created or deleted and as old ones are modified by 
the users. In other words, all data managed by the DBMS must possess a defini- 
tion in the data dictionary that can be ascert’itc by any valid user of the 
data base, 

3.2 ORACLE DBMS 

3.2,1 Query Language 

ORACLE employs the English-like structured query language (SQL-2) for the 
query, manipulation, definition, and control of the data in the date base. 

This language was developed and extensively documented by IBM In 1976 for use 
in its own relational DBMS. Through the use of this language, the user may 
request data from a particular table under certain parameters, insert and 
delete data from tables, create new tables, and grant or revoke privileges to 
new users. 

Two illustrations of typical SQL queries are presented in Figure 4. In the 
first example, a selection is made from the ORACLE table TABLEJiOM, a relation 
composed of all tables created in this particular data base, annotated with 
comments about their contents. The two clauses 'SELECT *' and 'FROM 
TABLE COM' instruct ORACLE to output data from all ('*') columns in the table 
TABLE’~C0M. The 'ORDER BY TABLE' clause specifies that the rows are to be 
displayed in alphabetical order according to those entries in the 'TABLE' 
column. In the second example, the 'SELECT *' and 'FROM COL' clauses requests 
all columns to be displayed from the ORACLE data dictionary table COL. The 
additional 'WHERE TABLE * 'OCCUPANCY" clause specifies that only those rows 
in COL that have entries in the TABLE column equal to 'OCCUPANCY' should be 
outputed. 

In the first example, since no WHERE clause accompanied the query block, all 
rows were listed; however, by using the WHERE clause in the second example, 
only the few rows possessing the restriction will be returned. In other 
words, a typical SQL query block consists of two or more statements! a SELECT 
clause listing column names to be returned, a FROM clause listing the table(s) 
involved in the query, and other optional clauses, such as a WHERE clause 
specifying any criteria (i.e., <, >, *, etc.) to select rows from the table. 
Thus, the SQL query language is relatively easy to master, yielding results in 
a meaningful manner. 
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3.2.2 Operations 

ORACLE offers four major operations for displaying data from specified tables. 
The first is a permutation or reordering of all the columns of a particular 
table. Columns are normally ordered in the manner in which the table was 
originally created and expanded. The second operation Is a projection or 
selection of a subset of columns from the table. Often, all columns In a 
table are not needed for a particular application, so extraneous ones need not 
be specified. The third operation is a joining of two or more relations with 
the one or more columns that they have In common (i.e., these columns contain 
identical data elements). This join function Is a powerful tool for data 
manipulation and It eliminates much of the redundant storage that can occur. 
Figure 5 depicts the joining of the LAGEOS 78 table and the STATIONS table in 
order to annotate the station number (in tFe LAGEOS 78 table) with Its loca- 
tion (from the STATIONS table). The clause 'WHERE lAGEOS 78. STATION- 
STATIONS. NUMBER' Instructs ORACLE that these two columns contain identical 
information and are to be equated. The last type of operation Is called a 
composition. This is identical to the join but the common domains are not 
specified -for display in the query. If the STATION column of Figure 5 were 
not specified in the SELECT clause, the query would then be termed a composi- 
tion. The fields referenced in both the join and composition operations 
should be Imaged (indexed) to allow for a faster query response. 

3.2.3 Utilities 

ORACLE offers several useful utilities for ease in display and input of data. 
These utilities can be used by personnel with a good knowledge of ORACLE to 
aid others who do not possess such training. An example of one such utility 
is the Interactive Applications Facility (IAF). This feature allows a user to 
enter, retrieve, or modify data base tables via a screen display. The dis- 
play may consist of several screen pages. These pages can be enhanced with 
text data for readability and Instructional purposes. Through the use of the 
terminal keypad (available on DEC VT100 and VT52 terminals), the user may view 
or enter data without knowledge of the SQL query language. Screen pages can 
be designed to reflect the formats of input documents to facilitate the entry 
procedure by a data clerk. 

A second ORACLE utility is the Report Writer and Text Formatter. This feature 
allows personnel to use the data base information (through SQL queries im- 
bedded in a set of instructions) to construct formatted reports. These re- 
ports can be enhanced with text information, tabular and columnar headings, 
summary information, et cetera, not easily acquired from a simple query in the 
SQL mode. 

A third ORACLE utility is the Host Language Interface (HLI). Here, SQL is 
used as a sub-language in a host programming language, such as FORTRAN, COBOL, 
Language C, PL/1, or Assembly language. This Interface is accomplished 
through a series of program calls that allow the user to make any valid SQL 
query. The HLI programs employ these program calls to log on to the ORACLE 
data base, open buffer areas to accept information from the SQL calls to the 
data base tables, make and execute SQL calls, obtain descriptions of the 
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ORIGINAL PAGE IS 
OF POOR QUALITY 


UUURY AND DISPLAY 
QT AT lOflS TANLE 


SRL>#CUMMEt*T 

cnn> 

COM>*** 

COM> 

con> 

3RL»SELECT STATION, LLCAT:UN,SJ>ATh,MUlU'wN 

SRL>FROM l,A<5L.OS_JB» -STATION., „~. TTnt * 

« ».u» , 

3RL>/ 


JUIHITG U** TUP IARP*0JFL TABU* Fill! T*IC 


STATION LOCATION 


9921 

9921 

9933 

9907 

7099 

7059 

7089 

7089 

7039 

7099 

9921 

9929 

9921 

9921 

7091 

9921 

9921 

9921 

9921 

9993 

9921 

9921 


MT. HuPKIfUu ARIZONA 
MT. HUPKIilS i ARIZONA 
ORROHALi AUSTRALIA 
AKCQOXPA, PCIH! 


OUCIIS 

OliCNS 

ouctis 

miens 

0MC»5 

opens 


VALLEY, 
VALLEY , 
VALLEY, 
VALLhY, 
VALLEY, 
VALLEY, 


CALIFORNIA 
CALIFORNIA 
CALIFORNIA 
CALIFORNIA 
CALIFORNIA 
CALIFORNIA 

MT. HOPKINS, ARIZONA 
NATAL, BRAZIL 
MT. HOPKINS, ARIZONA 
MT. HUPKINS, ARIZONA 
HAYSTACK OH., mass. 

MT. HOPKINS, ARIZONA 
MT. HOPKIuH, ARIZONA 
MT. HOPKINS, ARIZONA 
MT. HOPKINS, ARIZONA 
ORRURAL, AUSTRALIA 
MT. HOPKINS, ARIZONA 
MT. HQPKIuS, ARIZONA 


'i_ , 'AYL 

N5HV l£‘» 

«* m m*«*w* - 


7iU'21Q 

212 

7 5 "Li 9 

109 

7 b"21 1 

7*i 

7b<»212 

10 

71, 'Ll 19 

E9L 

7L"219 

19 

7G''L'ir, 

lu2 

7|,t»21t» 

u>on 

7li''21fa 

232 

7 li •' 2 i 6 

200 

7 IU'215 

U 

7L"21b 

110 

7li"217 

92 

7b»8l7 

■10 

7U"210 

22 

7b , '2l0 

93 

7U*‘C10 

12 

7D"218 

'j9 

7b"2i9 

121 

7ii"2l9 

95 

70»C?.0 

IfciS 

78"220 

95 
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Figure 5. 


Example of the Joining of Two Tables 


U 


fields and "bind" them from SQL statements to 
priate rows after a successful SQL call, and c 
the ORACLE data base. 


program variables, fetch appro- 
lose the buffer area and log off 


Examples of uses for each of these utilities in DIS applications follow. 
4. IMPLEMENTATION 

4.1 DBMS APPLICATIONS 

4.1.1 General 


As discussed earlier, many of the different categories to be managed by the 
DIS can be handled efficiently through the use of a data base management 
system such as ORACLE. These categories include the data catalogues, both 
laser and VLBI, project management data, for the use of scheduling and per- 
formance evaluation, and ancillary data concerning information about both 
laser and VLBI sites and systems. Examples of each of these items follow. 
Since the majority of the preliminary work on the DIS was conducted using data 
available from laser measurements, the examples will indicate applications in 
this area. 

4.1.2 Data Catalogues 

The data catalogues available in the DIS give the investigator a listing of 
the available laser data for each satellite used by the project. From these 
catalogues, an invest! gate*/* can select data to be ordered that will be most 
useful to his particular application. For example, the laser data catalogues 
for the Lageos satellite are organized on a one catalogue per year basis. 
Because of the simple tabular format of the existing catalogues, they may be 
easily inputed to the ORACLE data base. Through a host language interface 
program each yearly catalogue was loaded into a table in the data base. For 
example, the Lageos catalogue for 1979 is contained in the table LAGEOS 79, 
and is composed of the columns presented in Figure 6. The CODE column con- 
tains a one or two character code, in reference to the quality of the data, 
which can be referenced in the table DATAjCOM (or the tables may be joined). 
This column is initialized to 'A' (for 'No comments received at this time 
concerning this data') when the catalogue is loaded. As scientists and in- 
vestigators use the data, or as new versions of the data are issued, they can 
inform the data manager about its quality and the code can be reset to reflect 
this update. In other words, the data presented in the catalogue are expected 
to be useful, until information returns from investigators stating otherwise. 

A sample query to the data catalogue (for Lageos in 1979) is presented in 
Figure 7. A query to the DATA COM table is also presented to illustrate the 
data quality flag feature. “ 

After an investigator views the results of a query, such as the one presented 
in Figure 7, he may decide to order selected passes from the list. He may do 
this in one of two ways. The first method is to use another SQL query that 
will insert lines into an order-file table (ORDER FILE) also present in the 
data base. A listing of the colunns in the table, as well as a sample query 
for insertion are presented in Figures 8 and 9. In order to ensure that the 
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LAGEOS 79 TABLE 




S_TIME 

ea 


E_TIME 

E_SEC 


SAT_N0 



FILE_NO 

NUMBER 

NUMBER 

NUMBER 

CHAR(7) 

NUMBER 

NUMBER 

CHAR{7) 

NUMBER 

NUMBER 

CHAR(4) 

CHAR(B) 

NUMBER 


COLUMN 


DESCRIPTION 


STATION 

S_DATE 

STIME 

SJ5EC 

EDATE 

ETIME 

E_SEC 

NUMJOBS 

SAT_NO 

CODE 

TAPE_NO 

FILE NO 


FOUR-DIGIT STATION NUt*ER 

START DATE OF LASER OBSERVATION (YYMMDD) 

START TIME OF OBSERVATION (HHMM) 

STARTING SECONDS OF OBSERVATION (TEN THOUSANDTHS OF A SECOND) 
END DATE OF LASER OBSERVATION (YYMMDD) 

END TIME OF OBSERVATION (HHMM) 

ENDING SECONDS OF OBSERVATION (TEN THOUSANDTHS OF A SECOND) 
NUMBER OF LASER POINTS RECEIVED DURING OBSERVING SESSION 
SATELLITE IDENTIFICATION NUMBER (7603901 FOR LAGEOS) 

DATA QUALITY CODE (EXPLANATION IN DATA COM TABLE) 

TAPE IDENTIFICATION NUMBER OF ACTUAL LASER DATA 
FILE NUMBER ON TAPE OF DATA 


♦INDICATES INDEXED (OR IMAGED) FIELDS 


Figure 6. Format of the Table Containing the Lageos Data Catalogue 


ORIGINAL PAGE IS 
OF POOR QUALITY 










ORIGINAL PAGE IS 
OF POOR QUALITY 


8QL>#C0MHfeNT 

COMM** Ql'CRY AMU DISPLAY A ShLkCTIW I’^UM Tilt 1979 LABbllR LASE" 

Cnfl> CATALUGUL 

C0M> 

COM># , , 

SQL>SELECT STATIUN, S„l>ATC, S_TIMF., S-8LC, f'UM_*H,.5, f'LHH. 

SQL>FPUM LAGCOn_7'J 

S«L>WHLR£ [S_DATL >= 791001 AND 3_DATt <s 7^100^3 
SQL> and MUtUUBS >S 100? 

SRL>/ 


STATION 

S_DATL 

S_TIME >S„SLD 

HUII..OHS Cl'Dh 

7086 

791001 

1057 99.031C 

1170 A 

7091 

791003 

199 16.0HCC 

9*0 SI 

7119 

791003 

511 39.0290 

5 U 2 A 

7119 

791003 

1 .150 SO . 0S97 

1 3«0 A 

7063 

791009 

655 56.0371 

67 b S3 

7063 

791009 

1030 22.0303 

276 n 

7091 

791009 

659 96.032? 

15*2 D 

7091 

791009 

103? 1 ?*O303 

Olib B 

7096 

791009 

95A 29.0?5<' 

550 2 

7 I OS 

791009 

1 03H 19.0293 

5*0 A 

7119 

7 9 1 0 0 5 

1299 90.026C 

932 A 


11 RECORDS SLLCGTFD . 

8UL>#COMMfcKT 

CPM>*** aULRY AND DISPLAY THE CIlDt. CCFI^ITlnMN FRMH THL DATA BLLEnTIOM 
COM> 

COM># 

SQL>SELECT CODE, COMMENT 1 
SRL>FRUM DATA_.COM 
S(5L>lvHERE CODC = 

SRL> SCLECT UMIQOC COCE 

SQL> FROM LAGCli3_7^ 

SNL> UIIF.RL £S_l>ATC >« 7 9 1 CO 1 AMD S_t*ATE <= 791<>0b3 

SQL> AND mih_OHD » = 100; 

SRL>/ 

CODE COMMENT 1 


A NO COMMENTS RECEIVED AT THIS Tlllt. CCNES-RNIMC DATA 
0 DATA CONSIDERED ACCEPTABLE 

a rangk-ocpendemt hiao on jume thru r:ov. 1^79 


Figure 7 . Query to the Lageos Data Catalogue 
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ORDER FILE TABLE 


TAPEJO 

*— 

FILE JO 

TABLE 

TF“ 

STATION 

* 

SJATE 

SJTME 

NUMJBS 

USER I D 

CHAR (8) 

NUMBER 

CHAR(I5) 

NUMBER 

NUMBER 

NUMBER 

NUMBER 

CHAR(6) 


COLUMN 


DESCRIPTION 


TAPEJO 
FILE JO 
TABLE 
STATION 
S_DATE 
S_TIME 
NUMJBS 
USER ID 


TAPE IDENTIFICATION OF ORDERED DATA 

FILE NUMBER ON TAPE OF ORDERED DATA 

TABLE NAME (CATALOGUE) WHICH DATA WAS CHOSEN FROM 

STATION NUMBER WHICH GATHERED CHOSEN DATA 

START DATE OF SELECTED OBSERVATION 

STARTING TIME OF SELECTED OBSERVATION 

NUMBER OF DATA POINTS FOR SELECTED OBSERVING SESSION 

SIX-CHARACTER USER IDENTIFING CODE 


*INOICIATES INDEXED (OR IMAGED) FIELDS 


Figure 8 . Format of the Order File Table for the Lageos Data 
Catalogue 


ORIGINAL PAGE IS 
OF POOR QUALITY 

correct passes ,re chosen fro* the proper 

the station, and start date and time, as w n | ces$ar y information to be 

““«^“t1«. code Is used for 

S a«o5Sti n n 9 ! SMPP109, and archiving purposes. 

The second method for ordering data does ^tlrhost 5 ^ language'lnttrface 

to the table through the SQL inode. By ’"™ K1 s ^ e ^ ed records from the data 
program DATALOOK, the investigat r order specific passes from this 

catalogue with his own input year, start and end 

display. The user is prompted to submit the the records per- 

dates, and a minimum number of observat t ^e user is then 

taining to these parameters (twenty 1 or( j er (if he so desires). This 
prompted to select specific passes for ™°™ Qf ^atainto the ORDER FILE 

2 ££ e 

S2p* rf S the S DAm°0 W 0K% 9 rocess Is Illustrated In Figure 10. 

. - • +a kaco serve a second useful purpose In 
The data catalogues In 2nthl? ISary Information for each year 

that they can be employed to reflecting data from the 

of data present in the Dis. ror cne a ralculated on a monthly basis 

Lageos satellite, this summary information is ^ format 

for each catalogue table in the da ex a mp -| e 9 of a query to the LAGEOS 79 
of a typical yearly summary table. An P ical ue ^ y to insert a record into 

summary table (SUMMARY 79) , 13, yP A second use for these tables is 

the table, are shown in Figures 12 ana w. 
presented in the next section. 

SPL>#CQMNEUT „ ... Tl , F 

cl '" > THC JNSRKT1MI1 OF ITEMS III™ TUL UKCEI! riLE FOR - AT* 1,1 ' 

S*** ^f^uou.s OAT* cAi alokuf; 

£•»«" 

st: Ee^s^ 9 - wx ** *■«> c^tc <- 

SQL> Ant) NUM.UCa >= 500f 

SQL>/ 

a RECORDS CREATED . 

lSt:f E r?A 6 LC*’UGEa L 3 .79‘ WHERE TADLE-WILLI 
3QL>/ 

8 RECORDS UPDATED. 

I5^Se?"s E S!:iO='ceMl«A' WHERE "StR_II«l!UU. ( 

SQL>/ 

8 RECORDS UPDATED. 

Figure 9. Insertion Procedure for the Lageos Order File 
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ENTER USER 10 USING FUR 1 AT 


ORIGINAL PAGE IS 
OF pr»nq 0**AUTY 
: CCHlu'3 


ENTER SATELLITE NAME: LmREuS 

ENTER YEAR TO UL* VICKLD USING FORMAT YY; 7*> 


ENTER FIRST DATE 
ENTER SECOND DATE 


FORMAT YYJIi-IDDs 
USING FORIiAT YYMI'.ODS 


USING 


791142 

791107 


ENTER MINIMUM NUHScR or OtlSLRVATIUNS DEG I RED: 10 


LINE 

1 


4 

5 
0 
7 

6 
9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 


SATELLITE 

7603901 

7603^01 

7603901 

7603901 

7603901 

7603901 

7603901 

7603901 

7603901 

7603901 

7603901 

7603901 

7603901 

7603901 

7603901 

7603901 

7603901 

7603901 

7603901 

7603901 


STATION 

7114 

7090 
7086 
7907 
7G9o 
7096 

7091 

7115 
7096 
7115 
7091 
7086 
7115 
f 09 1 
7063 
7091 
7091 
7063 
7907 
7086 


date 

791102 

791102 

791102 

791102 

791102 

791103 

791105 

791105 

791105 

791105 

791105 

791105 

791105 

791105 

79*195 

791106 

791106 

791106 

791106 

791106 


NUr.JQS. 

331 

216 

81 

106 

169 

82 

712 

1114 

44 

166 

1412 

383 

1249 

n o ** 
07 ii 

44 

1524 

1193 

97 

27 

318 


"0" WHEN UNDER IS COMPLETE FOR THIS SET 


ENTER DESIRED LINE NUMBERS* 

ENTER LINE NUMBER ; 1 

ENTER LINE NUMBER: 7 

ENTER LINE NUMBERS 8 

ENTER LINE NUMBER i 11 

ENTER LINE NUMBER: 13 

ENTER LINE NUMBERS 16 

ENTER LINE NUMBER: 0 

NUI1.UB3 . 

43 
90 
68 
128 

ENTER DE3IRED LINE NUMBERS# "0" WHEN ORDER IS COMPLETE FOR THIS oET 
ENTER LINE NUMBER: 24 

ENTER LINE NUMBER: 0 

Figure 10. Browsing and Selection Procedure for 
Data in tne Lageos Data Catalogue 
Through the DATALOOK Process 


LINE 

SATELLITE 

STATION 

date 

21 

7603901 

7114 

791106 

22 

7603901 

7907 

791107 

23 

7603901 

7063 

791107 

24 

7603901 

7063 

79*107 
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ORIGINAL PAGE IS 
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SUMMARYJ30 TABLE 


* 

★ 

* 

* 

* 

* 

STATION 

PASSES 

POINTS 

MO 

PC 

MC 

NUMBER 

NUMBER 

NUMBER 

CHAR(2) 

CHAR(2) 

CHAR(2) 


COLUMN 


DESCRIPTION 


STATION 

PASSES 


POINTS 


MO 

PC 

MC 


FOUR-DIGIT STATION NUMBER 

NUMBER OF OBSERVED SATELLITE PASSES OURING MONTH 
(NUMBER OF OCCURANCES OF STATION NUMBER IN CATALOGUE 
FOR THE PARTICULAR MONTH) 

NUMBER OF LASER DATA POINTS RECEIVED OURING MONTH 

* 


(SUM OF THE NUMBER OF OBSERVATIONS FOR A STATION IN 


CATALOGUE FOR THE PARTICULAR MONTH) 

MONTH OF STATION OPERATION (MM) 

PLATE CODE OF STATION (l.e, 'NA' => NORTH AMERICA) 
MINIMUM CODE CORRESPONDING TO NUMBER OF POINTS RECEIVED 
FOR PARTICULAR ftONTH (l.e. *L' * LESS THAN NUMBER 
REQUIRED, ’ G' => SUFFICIENT NUMBER OF POINTS OBTAINED 
FOR MONTH) 


♦INDICATES INDEXED (OR IMAGED) FIELDS 


Figure 11. Format of the Table Containing the 
Summary Information for the Lageos 
Data Catalogue 
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SRUffCC’-TOT 

CPM> 

IZ“* 0UCKY ANU DISPUV inriiRHATim. i* the 1979 laceus .wukv ta'ilt 
cpm># 

SRL>SELECT A 
3RL>FR0M SUMMARY..79 
3RL>WHERE KOs* 01' OR H0=»02«; 

SRL>/ 


STATION 

PASSES 

POINTS 

no 

PC 

M. 

| 

706? 

3 

196 

<>l 

PC 

m 

L 

7063 

1 

29 

(>l 

MA 

L 

7833 

2 

59 

»l 

EU 

L 

7907 

10 

268 

01 

SA 

L 

7921 

S 

on 

(ii 

MA 

L 

7929 

6 

138 

(ii 

SA 

L 

79/43 

16 

1215 

0 1 

AH 

/■» 

7062 

10 

2400 

02 

PC 

C 

7063 

0 

1741 

02 

MA 

c 

7101 

3 

469 

02 

MA 

L 

7103 

3 

226 

<)2 

MA 

L 

7104 

1 

* 698 

0 2 

f.'A 

L 

7834 

3 

66? 

(>2 

“U 

c 

7907 

10 

60? 

02 

SA 

G 

7921 

0 

137 

<>2 

MA 

L 

7929 

7 

25? 

02 

SA 

L 

7943 

24 

3597 

0 2 

AU 

C 

17 RECORDS 

SELECTED. 






Figure 12 . Query to the Lageos Summary Table 
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SGOKCOMMKNT 

C('M> 

CflH>*** DISPLAY THE ItlSRRTIMIJ OK 1TCJS INTO THE 1979 CATALOGUE SUMMARY 

COM> TABLE FOR SEPTEMBER 

COIl> 

C0M># 

SGL>INSERT IfJTC) SUMMAK Y_79 (STATION, PASSES, P'llNTS) J 
SP.L> SELECT STATION, COUNT (.STATIUPJ ,S'<M(lltlfUJ»S) 

SRL> FROM LAGtllS_79 

SRl> WHERE [SJiATE >•- 790901 AND G_l*Th <= 790930] 

SRL> GROUP BY STATION; 

8PL>/ 

9 RECORDS CREATED. 

SP.L>UPD ATE SUMflARY-79 
SPL>SET Mils’ 09* 

SRL>WHERE MOsNULL; 

SRL>/ 

9 RECORDS UPDATED. 

SGL>5ELECT STATION, PARSEC, POINTS, MO 
3PL>FR0M SUMIiARY.79 
SRL>WHERE MO=’09' ; 

SGL>/ 


STATION 

PASSES 

points 

MO 

7063 

39 

10977 

0 9 

7069 

a 

171 

0 9 

7056 

1 

1061 

09 

7091 

IS 

7990 

09 

7096 

a 

906 

0 9 

7119 

aa 

9393 

09 

7115 

l 

9 

09 

7907 

aa 

905 

0 9 

7993 

5 

350 

09 


9 RECORDS SELECTED. 


Figure 13. Insertion Procedure for Lageos Summary Table 
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These laser catalogues for 1976 through 1980 for the Lageos satellite were 
inputed on a yearly basis and their respective summary tables were created 
after the tables were loaded and Interrogated to ensure validity. The 
catalogues for 1981 and later years will be Inputed each month and records 
will be Inserted Into the appropriate summary Information table. Since the 
Lageos satellite Is the prime target for the laser stations employed by the 
project, It was necessary to store these catalogues In yearly Increments. 
However, other satellites (e.g., Starlette, BE-C, and GEOS-3) do not collect 
as much data, and thus their catalogues can span greater time Intervals. This 
Is also true of data acquired from the lunar laser observations. 

When data are to be requested from the data base for examination, it Is often 
necessary to gather ancillary Information, e.g., station coordinates, site 
calibrations, et cetera, In order to carry out the appropriate computations 
using the data. Figure 14 illustrates a query to the tables COORDINATES and 
CALIBRATION to gather this information for the results presented in Figure 7. 
This Information was inputed into the system from survey sheets completed 
after a new laser system occupies a particular station. Although the station 
coordinates do not change, the calibration information must be ascertained 
each time a particular MOBLAS or TLRS system occupies a new site. 

4.1.3 Project Evaluation Information 


4*1. 3.1 Baseline Results. An Important function of the project is to evalu- 
ate and present information on past performance, as well as information on 
future scheduling of laser and VLB! sites and systems. Although many investi- 
gators may be satisfied with the knowledge of what data are available (i.e., 
by interrogating the data catalogues), others may be interested In viewing 
data availability on an "end product" level. In other words, gathering data 
from an analyzed point of view— determining what data can and should be used 
to extract a final, analyzed measurement. This would be a logical step to be 
performed prior to querying the data catalogues. For example, an Investigator 
may wish to know what Lageos laser data are available to determine a baseline 
between two specific plates, or stations, during a particular time Interval. 
Since the baselines from laser measurements are (or can be) calculated on a 
monthly basis, the data base summary tables would indicate what data are 
available to determine a baseline between stations. Thus, the question can be 
answered through a query to the data base. An example of such a query is 
shown in Figure 15. This query uses the ORACLE operation of a "self-join" In 
which one table is "divided" Into two tables and a join is performed using the 
MO, or month column. In other words, the information that these two "tables" 
share is contained in the MO domain; the 2 months must be the «;ame in order to 
establish a baseline. 

However, not all of the prospective baselines listed here can be calculated. 
Due to the data requirements of much of the software that performs the data 
reduction, orbit determination, and final baseline calculations, a minimum 
number of points (values that are dependent upon the laser system pulse rates) 
Is required for a month. This minimum number depends on the type of laser 
system being used at the station; i.e., whether it is an SAO, GSFC, or TLRS 
system, and during what time period the measurement was performed, since the 
systems have been upgraded over the years. More precisely, at the present 
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SUUXfCtJtoMfcJiT 

C('!!>am DISPLAY THL STATION CUOKPIt.ATKS nHD 0Y6TI.M CAUUMATIgn ItlFt,‘HlA7IU f ' ruii 

Cl'M> THE DATA , ELECTION 

GOM> 

cmi># 

30L>$ELECT STATION, LUU AT INN, LATITUDE, l.UHGX T'lUh» S..l> ATE 
3UL>FRUM COORDINATE') 

SNLXYHERE STATION a 

$OL> SELECT UOIUNC STATION 

;JNL> FROM LAGLU3J79 

30L> WHERE tSJ)ATC >* 791001 AND SJ^TE <a 7914U51 

3ql> and nmuowa >* i0o; 

SPL>/ 


STATION UUCATIOM LATITUDE LONGITUDE S_OATC 


7036 

FORT DAVIS, TEXAS 

11 

SO 

40 

At, .7 9 3 A 

h 

ass 

59 

CO. 3305 

0/79 

7091 

HAYSTACK UH3., MASS. 

M 

<i a 

37 

.•>1.3021' 

h 

a o»i 

30 

02.7870 

11/77 

7110 

OWENS VALLEY, CA, 

tl 

A 7 

13 

*>7.4051 

h 

aoi 

OR 

2S. 7013 

11/79 

7063 

UiMl JfUirtM-ilAMr A If*. 

N 

A O 

,? » 

01 

p oct 

h 

;» jv;« 

10 

IS, 0389 

1/73 

7096 

AMERICAN SAMOA 

0 

10 

ro 

A5.3AS*? 

fc. 

109 

1 A 

30.03'tO 

7/79 

7ioa 

NACA/GSFC-KORr, VD. 

fl 

J9 

01 

13.9676 

h 

aoa 

10 

17.D3R3 

7/70 


6 RECORDS SELECTED, 

3RL>8ELECT STATION, NAWL,DIRKCTIOtJ, UP 
SNOFRUM CALICRATION 
SPL>WHURE STATION a 
S0L> SELECT UUIUUt STATION 

SUL> FROM EAGLOOm.79 

S(5L> WHERE CSJPATC 7910(11 Am SJjkTb 

SRL> AND NOO_ODO >k J. 00 ? 

3(1L>/ 


791005) 


TION 

NAME 

DXItKCTXM 

l 


IT 


7060 

TLC106 

s 

1.5H0 

N 

0.140 

3,536 


70S6 

ML0109 

fl 

0.007 

W 

0.007 

3.7SC 


7091 

ML0305 


0,000 

E 

0.003 

3,796 


7091 

ML070S 

S 

0.016 

K 

0.003 

3,391 


7110 

MLC21 1 

s 

0.003 

W 

0.001) 

3. 682 


7063 

STALAS 


0.000 


0.000 

3,096 

X 

7063 

S TALAS 


0.000 


0.000 

3,6''0 

Y 

7096 

ML06Q2 


0.000 


O.OQIl 

3.190 
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Fieruro 14. Queries to Coordinates and Calibration 

Information Tables 
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SUL>#CQ.'ltlKNT 

C0M> 

CUM**** QUERY AND DISPLAY THE PoSHIULt: OAULI.IFCS Xti 1170 FOR CATIONS IN ThC 

CUM> PACIFIC TU UTAtlO.13 1,1 AUSTRALIA 

C0M» 

CQM>ff 

SUDSKLLCT PACII*.3TATIU.J» P.UOCATIOr;# rACIF-P llNT^AUS.STATIUN.A.LDGATIUR, 

SQL). Avl3.Pai.lTU f PACl| .iici 

SUL>FRM SUNMARY_73 PACir,SUHNARY_79 AUG# L>T \TSU7I0 P,0TATi mC A 
SULXv'HLRE CPACir.3TATIUi|=P.;iU IUKR ANC A , IS.OTATH'tl=A..QU. , iuL , i{} 

8UL> A JO [PACir.PCs'PC AMD AUS.PCs'AU'J 
SQL> A,JL* PACIF.tiJsAL'U. 10 
SQL>ORDER UY PACIF.MO; 

SUL>/ 
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Figure 15. Query Display of the Possible 
Baselines Between Two Plates 
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time at least 1000 points are required from GSFC systems, 600 points from TLRS 
systems, and 400 points from SAO systems. The column MC (minimum code) con- 
tains values of 'L' (less than) or 'G' (greater than or equal to) to Indicate 
whether the conditions were satisfied for the respective system. A sequence 
of SQL queries (Figure 16) Is used to update this column In the summary 
tables. A query employing this Indicator Is Illustrated In Figure 17. Here 
only those baselines In which both stations have the required minimum number 
of observations (l.e., MC column values equal to * G ' ) are selected. 

In addition to the SQL queries, the ORACLE Report Writer has been used to 
format these results Into a concise, Informative report. A set of SQL queries 
similar to those discussed previously were imbedded Into a set of Instructions 
to create the more visually appealing report shown in Figure 18. Through the 
Report Writer, the basic queries were annotated with titles and columnar head- 
ings and sub-headings. As in the SQL query, this report presents the number, 
location, and number of points taken for each station during the specified 
month. By once again using the MC field, the stations not having the required 
number of points to compute a baseline were excluded. An additional query was 
added to Report Writer Instructions to provide summing information on the 
outputed table. Although all of the Information presented in this dual -table 
report can be extracted from queries while In the SQL mode, they can be dis- 
played In a more Informative fashion through the use of this utility. Also, 

these reports can be generated for subsequent years as well as between varying 
plates and stored in separate fields. In other words, the report need not be 
"generated" every time an investigator wishes to view data on baselines be- 
tween two plates during a particular year; he need only list the contents of a 
specified file. 

A third mode for presenting information on available data for baseline and 
other analyzed data applications Is the calendar-type formats presented in 
Figures 19, 2Q, and 21. These tables were constructed from the ORACLE summary 
table SUMMARY 79 through the use of the Host Language Interface programs 
CALENX, CALENDAR, and CALENED. Figure 19 represents all monthly data avail- 
able for 1979 by a series of XX 's in the appropriate station and month cross- 
location as well as a total column for listing number of months a particular 
station was operational. Figure 20 represents the data in a similar manner 
but lists the actual number of points taken from a particular station during 
its respective months of operation. Figure 21 also uses this format, but the 
minlmum-number-of-polnts requirement was appended to the SQL statement in the 
program call. Charts such as these give the project scientist and Investi- 
gators an overall view of the laser network observations during a particular 
year. After generating calendars such as these over a several year period, 
patterns of non-operation may be detected for certain stations during specific 
months of the year. This type of information would probably indicate periods 
of Inclement weather for laser operation. Hence, TLRS and MOBLAS units should 
not be scheduled for visitation to the sites displaying such patterns during 
those months. Also, charts like Figure 21 give the investigator another 
method of determining what data are available to compute baselines* For 
example, by scanning the month of October (10) column, seven stations with the 
appropriate number of points for baseline calculation are located. In addi- 
tion, these charts present the possible baselines for the entire network. 
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sul>#cu<imi:nt 

CCJM> 

C0M>*** DISPLAY THE UPDATE TO TtlL IIINIMMU UUMECR Or PWI.JTS COLUMN 

COM> CMC) FOR THE 1979 LACEUS SUilMAfP TAHLE 

COM> 

CUM># 

SUL>UPDATE SUMMARY-79 
SQL>SET UC= ' L ' 

SQL^WHCRC (POINTS < 400 AND 3TAT JON >= 79003 
SUL> UR (POINTS < 1000 AML STATION < 79003 ; 

SUL>/ 

47 RECORDS UPDATED. 

S(JL>UPCATE SUMNARY_79 
SOL>SET MC='G' 

SQL>WHCRC MC=?ilULL; 

SNL>/ 

70 UECURDS UPDATED. 

SQL>SF.Li“CT A 
SUL>FRUM SUMMARY-79 
SNL>WHCRC MJ='09»; 

SQL>/ 
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POINTS 
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Figure 16. Procedure to Update the Lageos 
Summary Information Table 
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3UL>*CUMMEHT 

CCJt!> 

C0H>**» QUERY Ai 10 0IJ.PUY THE RuGRILLE RAOLI.II HO IN t«»79 FU» 2T, ,710*13 :.‘i TI.C 

CUM> PACIFIC Tj STATIONS III AUSTRALIA IIHICI! HAVE E ifiUCII PRINTS FUR C.)'!PUTA T IM 

coma 

COMM 

80LPSELECT 1‘ACH*. STATION, P, LOCATION, PACir.f 1INTH, AUa.8TAT10.i,A.LCCATIUN, 

uuu* aus. points, PaCK ,.iu 

8UL>FRUM SUflHAnY»T9 PACir,3U.INAI<Y..79 AU3, STATIONS P,STATI )!)« a 
S a>KMDTC tPACir.3TATIU.lKP.liU.ICIX ANC AUS.STATIONeA.N.IliUUt) 

3QL> AND tPACir.PO'I'C AND AUS.PCs'AU'J 
SQL> A.iU PACIF.hJ#AL'3. IU 
SQL> AMU tPAUIF.MC='0' a.’IL AUS.MCs'G'l 
SQLAURDEIt UY PACIF.’lO; 

3QL>/ 


STATION LOCATION POINTS 


7062 SAN DIEGO. CALItHjR.tIA p.oou 
7002 SAN DIEGO, CALIFORNIA • 

700?. SAII DIEGU, CALIFuRNIA U91 
709b AMERICAN SAMOA l*)Ob 
7070 AMERICAN SAMOA RAu3 
700b AMERICAN SAMOA R«93 
7210 MAUI, HAWAII 13*11 
7 096 AMERICAN SAllJh 1003 
7210 ,|AUI, HAWAII 33*11 


9 RECORDS SELECTED. 
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Figure 17. Query Using the Point Number Indicator in the Lageos Summary Table 

whereas the tables generated from the Report Writer utility were constructed 
to provide information on only those baselines available between two specified 
plates. 


4. 1.3. 2 Project Management Data 

4. 1.3. 2.1 Crustal Dynamics Library Index . There are several other areas in 
which the ORACLE data base can serve the project. An example is in the area 
of project management. Since many scientists are involved with the Crustal 
Dynamics Project, a library of all published papers is being maintained by 
administrative personnel. In addition to scientific papers, this library also 
Includes any other papers and memoranda relative to project management. After 
discussion with the personnel Involved in the maintenance of this library, it 
was felt that a table in the ORACLE data base could easily and efficiently 
house an index of items contained in the Crustal Dynamics Project Library. A 
listing of the columns in the table CDJ.IBRARY is presented in Figure 22. 

Each item is uniquely identified by a control number, which has the format 
'CD####'. Thus, this column was a logical choice for a primary key, or rath- 
er, the first indexed field. Since the title of the library item can tend to 
be rather lengthy, it was split into three separate, fifty-character fields; 
the later two may be null (empty). A sample query to the library index is 
illustrated in Figure 23. 

Since the entries in the library index tend to consist of relatively lengthy 
character fields, inserting data to the table through the SQL query language 
can be rather tedious. Therefore, a screen form was created through the use 
of ORACLE'S Interactive Application Facility (IAF). The creator of the appli- 
cation form Invokes the Interactive Applications Generator (IAG) and responds 
to a series of questions for each field that is present in the data base table 
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Figure 18 . Report Formatting the Baseline Display 

Between Two Plates 
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Figure 19. Calendar Report of the Monthly Lageos Data Using The ‘XX Format 
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Figure 20. Calendar Report of the Monthly Lageos Data Using the 

Number-of-Points Format 
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Figure 21. Calendar Report of the Monthly Lageos Data Using the Minimum 
Number-or-Points Format 

is to be displayed on the screen. After a screen form was created in this 
manner, any valid user can invoke the Interactive Applications Processor (IAP) 
and display the form. If desired, this user may also query the data base by 
using this utility. An illustration of the form used for the library index 

table as well as a sample of data to be inserted is shown in Figure 24. In 

addition to the appealing format of an IAF screen, this utility can be used by 
personnel who have little or no knowledge of the ORACLE data base or the data 
that is to be Inserted. This is due to the fact that one is not entering a 

series of commands, but rather the data itself. The IAF has a useful help 

function mode in which the user can inquire as to the function of the keypad 
keys, the attributes of a particular enterable field, or a creator-supplied 
message pertinent to any field. When the form has been filled out and in- 
serted, a check is made to ensure proper data types, lengths and completion of 
all appropriate fields. 

4. 1.3. 2. 2 Crustal Dynamics Action Item Index . In addition to the library 
index, a second project application was introduced to the ORACLE data base--an 
archive of past and present action Items assigned by project personnel during 
status meetings. An illustration of the fields of the table ACTION is shown 
in Figure 25. Once again, the action item description, as well as the comment 
entry, were divided into several fields to facilitate both entry and display 
of the data. A typical query to this table would ask for all "open" action 
items for one person, ordered by due date. An illustration of a query of this 
type is presented in Figure 26. 

The action item table was also loaded via an IAF screen form. Figure 27 
depicts a blank form as well as a completed form, ready for insertion. 

Two types of reports were created to display the information contained in the 
ACTION table. The first type, shown in Figure 28, is a useful summary of all 
personnel responsible for action items, listed with the appropriate informa- 
tion about each item. This type of report was designed to be generated prior 
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AUTHOR(S) OF LIBRARY ITEM 

ORGANIZATION RESPONSIBLE FOR AUTHOR(S) AND/OR PUBLICATION OF ITEM 
WORK BREAKDOWN STRUCTURE ELEMENT IN REFERENCE TO THE AUTHOR(S) OF 
ITEM 

DATE OF PUBLICATION OF ITEM 
PHYSICAL STORAGE LOCATION OF DOCUMENT 


♦INDICATES INDEXED (OR IMAGED) FIELDS 


O O 

-n go 

-o O 

O =z 
o > 
TO p 

<© 2. 

c. *» 

5 * 5 it 
P JO 



Figure 22. Format of the Table Containing the Crustal Dynamics 
Library Index 
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ORIGINAL PAGE IS 
OF POOR QUAUTT 


3I1L»#C0HHFHT 

C0H> 


CPHWM# QUERY AMU DISPLAY INFURMATICH IN YME CRUSTAL OYllAtllCS LIBRARY INUFX 
CI'HF 

cohm 

8QLR3ELECT NUMCEK, SUBJECT, AUTHOR, YlYLLt 

3QL»FRUM CC_LI0BAKYJ 

3fiL>/ 


HUMBER SUBJECT AUTHOR 


IITLEJ 


CP0902 VL6I 
CDOOOJ MOBLAS 
CP000R MOBLAS 
CPOQIT VLB I 

CP00I9 MOll, I 1 OA 1 PP, AU 
CD001R MISCELLANEOUS 
C 1)0020 MISCELLANEOUS 
CP002I MISCELLANEOUS 
C0002A MISCELLANEOUS 
CP0026 SITE MEETING 


LAWRENCE/ ALLENHY, FRtT 
FREY 

KAIINi VQNBUtii SMITH/ CNCLAN/UIBOS 

CLARK 

CSFC/NA8A 

ALLF.NBY, WCC3TLN. PAINTER 
GEQPYNAMIC8 BRANCH 
WEBSTER 

AMERICAN liLOPNYNIOAL UNION 
FLOYD 


PROPOSE U SATELLITE LASER HANRIMU AND VLSI SITES 
COP UDSESVIHS PLAN TOR MILDLY IIUBILE SYSTEMS 
PEHFI'liHANCK ANALYSIS UF ThF, SPACE BORNE EAStR 
TECHNICAL PERFORMANCE SPECIFICATIONS FOR IHt UAlA 
EAECOTIU‘1 PHASE PROJECT PLAN FOR CltuSIAL UYnANILS 
SATELLITE RELAY INS OF GtOPMTSlCAL PAM 
LASER SYSTEM OFVELMPMtNl PLAN 
MUPEHI. RADII, ARTRUMCIIT IN fiEOPIITSinS 
RLVIEI.B OF OFOPHTSICS AND SPACE PHYSICS 
GEODETIC PFHfll MAHFS 


10 RECOROS SELECTED, 


Figure 23, Query to the Crustal Dynamics Library Index 

to the biweekly project status meeting so that the project manager can view 
the current state of business for key personnel. The second report, a segment 
of which is presented in Figure 29, prints all action items for each person on 
a separate page. This concept allows each responsible party to view the 

nn ’ fijni** ♦Uaf |sa 4 i* Aiinnonfl w aecinnA/i 
av vi vli i Icnia utiuu n« ia vui I eiivi j uaoiynvut 

4.2 SOFTWARE PACKAGE APPLICATIONS 
4.2.1 Analyzed Data Display 

Although many of the requirements of the DIS can be fulfilled via a data base 
management system such as ORACLE, there are still some additional services 
that must be performed through the use of the conventional software package. 

An example of such a need is the display of the analyzed laser data, i.e., 
polar motion and baseline distance tables. These tables are present in large 
listings (usually generated on a monthly basis) that result from a series of 
mathematically complicated computer runs. Although these tables can be ex- 
tracted from the outputs and eventually stored separately in tables in the 
data base, many other useful items present in the listing, such as parameters 
for the Earth's gravity field, et cetera, that were incorporated to yield 
those particular results, could not be extracted for use with the data tables. 
Therefore, a method that would read these multi -page, 132-character per line 
reports and display them to a typical user via an average eighty-character per 
line terminal was needed. Since the ORACLE data base cannot handle text data 
in such a form at the present time, a FORTRAN software package was developed 
to fulfill the requirement. The ORACLE DBMS will be enhanced with text pro- 
cessing capabilities in the future and these additions should perform the 
required services. 

The first problem addressed and resolved was that of a search function that 
would locate a particular user-specified table. It was assumed that the 
typical viewer of analyzed data would have some familiarity with the data and 
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m. «>tJ *.f* 

“ v ' u J 


ORIGINAL PA3F 
OF POOR QU*U»f 


CRUSTAL DYNAMICS PROJECT LIBRARY INDEX 


REFERENCES 

subject: 

TITLL: 


number: 


cu 

CROSS-REFERENCE: AO 

DATE: I1M/DD/YY 


AUTHUh (3) : 

activity: 


RES NUMBER: 


LOCATION OF LIBRARY ITEM.* 


PREVIOUS r age: APPUCrtTlONC DIRECTORATE LICRAKY INDEX 


CHAR MODE: REPLACE PAGE a MODE: INUKT 


COUNT: * 0 


CRUSTAL DYNAMICS PROJECT LIBRARY INDEX 


REFERENCE: 

SUBJECT: 

TITLE: 


number: cmoon 

TM 60330 CROSS-REFERENCE: 

MOL' LAS DATE: k^jAl±13 . 

PF.Rf- OHllAMCE ANALYSIS OF THE SPACE BORNE LASER, 
RANGING SYSTEM 


AUTHOR CS) : 
ACTIVITY: 


!.• Ai!u f ynrjj'.nN f SMITH. E'IGLARi CIDCS _ 

CSfL/HASA RES MUMGLR. 


LOCATION OF LIBRARY ITEM: BLDG, 16> RM COji. 


21-04 


PREVIOUS PAGE: 


applications DIRECTORATE library index 


CHAR MODE* REPLACE PAGE 2 MODE; INSERT 


STORED COUNT! 3 


Figure 24. Screen Forms for the Crustal 
Dynamics Library Index 
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ACTION TABLE 


Co 


T 

NUMBER 

♦ 

RESPJOF 

RESPTO 

♦ 

DJDATE 

* 

GJDATE 

DESCR1 

DESCR2 

DESCR3 

DESCR4 

COWfITI 

C0MMNT2 

C0»ffIT3 

C0mNT4 

C0MMNT5 

C0ffflT6 

NUMBER 

CHAR(20) 

CHAR(20)i 

NUMBER 

NUMBER 

CHAR(SO) 

CHAR(50) 

CHAR(50) 

CHAR (50) 

CHAR(50) 

CHAR(SO) 

CHAR (50) 

CHAR(SO) 

OIAR(50) 

CHAR(50) 


COLUMN 

NUMBER 

SESRJOF 

RESPTO 

DDATE 

COATE 

0ESCR1 

DESCR2, 3, 4 
COMMNTI 

COMHNT2, 3, 4, 5, 6 


DESCRIPTION 

SIX-DIGIT IDENTIFICATION NUMBER OF ACTION I THE (YYMHfff) 

PARTY RESPONSIBLE FOR COMPLETION OF ACTION ITEM 

PARTY TO BE REPORTED TO CONCERNING ACTION ITEM UPON ITS COMPLETION 
DUE DATE OF ACTION ITEM 

COMPLETION DATE OF ACTION ITEM 

FIRST FIFTY CHARACTERS OF A DESCRIPTION OF ACTION ITEM 

FIFTY-CHARACTER CONTINUATION COLWfIS FOR ACTION ITEM DESCRIPTION 
(IF NEEDED) 

FIRST FIFTY CHARACTERS OF ANY COMMENTS CONCERNING ACTION ITEM 
FIFTY-CHARACTER CONTINUATION COLWfIS FOR COMMENTS ON ACTION ITEM 
(IF NEEDED) 


‘INDICATES INDEXED (OR IMAGED) FIELDS 


Figure 25. 


Format of the Table Containing 
Action Item Index 


the Crustal Dynamics 


ORIGINAL PAGE *3 
OF POOR QUALITY 


ORIGINAL PAGE IS 
OF POOR QUALITY 


* 


8UL>#CC WENT 

CQM> 

CQM>*** OUEUY AND DIGPLhY INFORMATION 
CCIM> 

sql^select nui iocr<# iiecp_ur , d_d ate, descr i 
S(3L>FROM ACTION 
SOL>WHCRC C_DATC=NJLL 
3UL>URDEIJ BY KESP.OF; 

3UL>/ 


XM THE CRUSTAL UYuAMXCO ACTION 


ITEV 


INDEX 


NUMBER RE3P_Cf 

1 0 AO 1 0 ALLEIIDY 
110003 ALLEilbY 
1 1 0001 BOSWURTH 
1OO009 CLARK 
100009 CLARK 
109009 CLARK 
109009 CLARK 
109008 CLARK 
10901?. CLARK 
110000 CLARK 
110006 CLARK 
108012 CJATES 
108007 FflEY 
108010 LIEUKECHT 
11 0007 LXEOKEC.IT 
110008 LIEBKECHT 
108013 LINDER 
105002 LIIIDER 
10801 1 flEAD 
110009 REIIZETTI 
1 090 13 ROG3TAD 
108019 STEPIIANIDCa 
109011 STEPHANI0C3 
110002 STEPIIANX0C3 
109001 TRASK 
110005 TRASK 

26 RECORDS SELECTED. 


LOCATE DESCR1 


11/30/01 
10/29/0* 
11/09/Cl 
10/2C/C1 
i0/30/Cl 
12/09/0* 
10/01/Cl 
10 / 21/01 
11/01/61 
1 0/2C/C1 
10/01/61 
10 / 20/01 
10/20/31 
Cl/01/02 
10 / 01 / 0,1 
11 / 01/01 
10 / 20/01 
11/15/01 
10/28/Ci 
11 / 01/01 
12/01/Cl 
10 / 20/01 
10 / 20/01 
11 / 01/01 
ic/oi/ci 
10/01/61 


IDENTIFY WHAT ADDITIONAL SITES ARE RECOMHE|IDCO FOR 
AfPAilCF MEET IKOO WITH JPL ,|ND MGS TO RuVIEil THE 
PREPARE lilTII C. STKAWCE A PLAN OH THE TLR.VMOHLAS 
DETERMINE WHEW THE tlilAA COliTUACT TO NASA FOR Tilt 

prepare I'cno to hr stating the sTi.tu.i or the 

3E T iJP WITH D. fitiCSTAl) THE CORRELATOR DESIGN 
ILTT WITH C VECOi D! THE ,1V-3 RECEIVER A, MO THE 
INITIATE WITilC COHEN THE COORDINATION Dll THE 
DEVELOP A PLAN FHR HaRK-III TAPE ..EClRwCP 
DISCUSS WITH C. TRASK THE DETAILS Or Wl.AT *!PL IS 
CCriOHCt ClSCUSSiniJ WITH VANDEfW'ERC, DAVIDSON, 

MEET WITH J. f lUHPilY ON PLANS FOR ,Ht ANNUAL REVIEW 
GENERATE A DETAILED PLAH WHICH Eo U lATtD 

REPORT OH THE FINAL RESULTS UF THE OESuIPH V 
COMRUlflATE WITH FLICtiCL THE RENUIRED INFORMATION 
COMRUIHATE WITH J. PETTY AND FLIECEL THE __ 
PfnVIUE A SUI1IIAHY Jr THE DATA HA WDLIMC F ACIL.TIE.i 
SET THE LUHOPEAII LASER DATA f L'lW IW OPuRATIO 
PfMVIDK SCHEDULES TOR PI COHTRACTC A IL AORCEtlfc.lTo 
PROVIDE L0I1HENT3 OH TIIF. WCRKCLEY TET'S PROPOoAL. 
OET-ilP REVIEW MEETING WITH T. CLARK ON H-GH 
OTMMS Cf LASCtt aKV VLbl FACILITiCH IN O-NCf? 
RESOLVE THE H7 AWL CTALAC COLLOCATION PROBLEM. 
VERIFY THAT THE NGOLAS RAIICC GATE CAN ACCOHOjATE 
CO ITrtCT C ALLEllDY CONCERNING THE VAFF. CITE 
CONTACT V. REINHARDT TOR ADDITIONAL INrORMATIUH 


Figure 26 . Query to the Crustal Dynamics Action Item Index 


35 




ORIGINAL PAGE IS 
OF POOR QUALITY 


unsjGTAL DYNAIlICa PlilUCCT ACTIUM ITLMh 

NUMBER: OaTF:c : IJUl*: .‘ii|/tU>/YY 

CUill'LCTCU? tlll/PtVYY 

NEBPU.AiXUlUTY JK: 

.U'SPO.lSIt'llITY TU: 



CRUSTAL UYNA.UCS PKUJL'CT ACTIU i ITKMS 


NUMBERS 107007 DnTfiQ: I'UC: 10/27/61 

COUPLLTCli! ~~~~ 
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ORIGINAL PAGE IS 
OF POOR QUALITY 


crustal DVUAiitea moject ,,ctihn item listing 

A 8 OF 10/19/01 


respuhsioilitt 

OF 

ITUI 

tiurbCR 

RFOrOlISlOlUTT 

TS 

DATE 

DUE 

DATE 

CUWLCTCO 

DWCRIPTIQH AN0 
CUMNENT9 

ALLENOT 

ilOOOi 

COAYLS 

10/29/01 


ACRANOC NEETIN0S KITH JPL AND N00 III REVIEH THE 
MYLAR OVERLAY AIID DEVELOP A FLAN TO 1HP1.EMCNT 
TllCIt INTO THE ARIES SYStEH 

HCT AT MBS 10/29/01 

ALLENOT 

H9010 

COATES 

11/30/01 


ICCNTJEY HHAT ADDITIONAL SITES ARE RCCUHHFNUED FOR 
OCCUPATION NEXT YEAR AND DET RECOH1NB AND 
MONNMCNTING INTO FIELD FLANS 

HCIIO TO NDS REOIIIRCD 

U03N0RTII 

110001 

COATES 

11/09/01 


PRCPARC WITH 11. STRANGE A PLAN UN tHE TLRS/HOBLAS 
HORIZONTAL RANGING CAMPAIGN AT OTAY MTN/NONUNEN1 

pcak 

NONE 

CLARK 

109000 

VEOOS 

lV/01/01 


MEET WITH C, VEOOS ON THE NV-J RECEIVER AND THE 
NCR BSrC RECC1VER DESIGN (9/16/01-9) 

NONE 

CLARK 

110006 

TRASK 

10/01/01 


CONDUCT DISCUSSION WITH VANOEHUKRfli DAVIDSON, 

AND TRASK TO RESOLVE PROBLEMS CONNECTED KITH THE 
NOV. DURST 

HELP TELECOMS AMD MEETINGS 

CLARK 

110009 

TRASK 

10/20/01 


DISCUSS WITH D. TRASK THE DETAILS DF HHAT JPL IS 
RCCOHHENDTNG FOR THE NOVEMBER BURST AT ITVRO 

HELD DISCUSSIONS AT GSFC ON 10/2B/61 

CLARK 

101)009 

COATES 

10/30/01 


PREPARE MEMO TU HO STATING THC STATUS Or THE 
CONTRACT AND THE WORK UNDER THE HOU (RICHMOND) 

NONE 

CLARK 

109012 

CQATL3 

11/01/01 


DCVCLOP A PLAN FOR MARK-UI TAPE RECORDER 
IMPLEMENTATION 


NONE 


Figure 28. Portion of a Report Listing all 
Active Action items 



ORIGINAL PAGE IS 
OF POOR QUALITY 


CRU3TAL DYNAMICS PROJECT ACTION ITEMS AC UP 10/lVfil 
RESPONSIBILITY UP: CLAKU 

— ITC.I 1 — 

NUMPUns 1 0900M PATE DPC? 10/01/J1 

Rt'SPUilSIHILC TU: VLGJS PATE COMPLETED: 

DESCRIPTION 

MEET WITH C. Velios UN Till* H’/-j RECEIVER AND THL MEW 
G8FC RECEIVER DESIGN (9/ lb/-t i-4> 


COMMENTS 

NONE 


— ITEM 


■> -- 


NUMBER: 110006 PATE DUE: 10/01/01 

RESPOflSIBILC TJ: ThASK PATE COMPLETED: 

DESCRIPTION 

CONDUCT DISCUSSION WITH VAMDEWlEPG, DAVIDSON, AMD 
TRASK TO RESOLVE PRUCLCIIS C lNULCTED KITH THE NUV. 

BURST 

COMMENTS 

HELD TELECOMS AMD MELTINGS 

— ITEM P — 

NUMBER: 1 10004 DATE LUC: lC/Oli/Ol 

RESPOIISIBILC TO; TRASK PATE COMPLETED: 

DESCRIPTION 

DISCUSS WITH D. TRASK THE OETaILS DP WHAT JPL IvS 
RECUMtlEHCIHu FOR THL NOVEMBER BURST AT OVRO 

COMMENTS 

HFt, t) DTSC'lSMUNS AT GSFC Mil 10/PS/01 

Figure 29. Example of a Report to Personnel Responsible for 

the Completion of an Action Item 


parameters that are available In these computer runs, i.e., the general format 
of these listings. Typically, two types of listings having the same general 
format will be received from the Laser Support Group (LSG) and stored on disk 
In the DIS. The first type Includes computed baselines and station positions, 
the second contains the polar motion data, each spanning monthly intervals. 
Figure 30 illustrates the sign-on and selection process for the analyzed data 
viewing. After the user has chosen a particular table (options one or two) 
the search function locates the first page in which the title (or other key- 
word associated with the data table) occurs, and scans for any additional 
occurrences on subsequent pages. After the last page of the table is de- 
tected, the beginning and ending locations (line numbers) of each page of the 
table are stored. Then, all lines between these locations are outputed via a 
display function that will be described later. However, if the user has 
viewed enough of the data in a multi -page table, he may terminate the display 
of the pages that follow. He then has the option to scan the table again or 
view another table. If he does not wish to re-examine data in this particular 
listing, he may select another to interrogate. 

Another option open to the user is to examine the entire computer run (option 
three), one page at a time. This feature is especially useful if the viewer 
does not know which data table to select for interrogation, Under this op- 
tion, the user views the first few lines of a page (starting with page one) 
and then types in one of the codes illustrated in Figure 31. This way, he can 
quickly scan through the entire file if desired. 


Since polar motion and baseline data tables are likely to be those most ac- 
cessed, separate routines were developed that select particular entries in 
these tables and allow the viewing of the entire table. For a typical polar 
motion table, data can be chosen for a particular date or range of dates. For 
a baseline distance table, data can be selected for a specific station or pair 
of stations. Examples of these selections are presented in Figures 32 and 33. 
Once the proper selection (whether only a few lines or the entire table) has 
been made, the appropriate internal line locations are transferred to the 
display function created for proper terminal formatting of the analyzed data. 

This terminal size constraint was a second problem addressed. Four methods 
were designed, tested, and implemented in the software to display the informa- 
tion contained in the 132-character lines on an eighty character per line 
basis. When the user invokes the software on a particular analyzed data run 
and selects his desired table, he views the leftmost 79 characters of the 
first twenty lines of the table's first page. He then has the option to view 
the rightmost 53 columns (i.e., the remainder of this particular portion of 
the table). After completing this sampling exercise, he is prompted to choose 
one of four different viewing methods. One method is to continue to examine 
the table by only viewing the leftmost 79 columns, as first displayed. A 
second method is to view only the rightmost 53 columns for the entire table. 

A third option is to examine first the left side of the table-page (first 79 
columns) then the right side (last 53 columns), alternately, for all of the 
pages comprising the selected table. The fourth viewing method is to span the 
entire page in one display by "deleting" or masking out unnecessary columns or 
fields (as deemed by the user) within the page itself. This is accomplished 
by creating a series of user-specific, table-specific mask lines. These lines 


ORIGINAL PAGE IS 
OF POOR QUALITY 


USEii WI3HF3 TO VIE*'.' ANALYZED LASER DATA VIA A SULVC I! ill! 

DU YOU Vlitll T’l VIEi'l OATA Jl! A MtlMTMLY L'ASIi*? (YEO/HO) : VEG 

ENTER YCAR F'UN DATA: 19ot 

ENTER f NINTH DR UATrt (U3I lU DRMAT 1C) : Vi, 

UU YU') 1X8,1 TO VIS.*! I'ULAU NUT ION OR CAOL’LINE DATA? (P/U) : C 

SELECT PIU1M TMC FiJuLPNI.lO OPTIONS: 

UPTIUll 1 — CXA.II.Ii: U«0CLI.*!E data 

UPTIU1I 2— EXAMINE Cl HER DATA (DY TAHLE TITLE) 

JPTIU'I 3— cXA.1I IL THE DITIRE SOLVE 'MJil, PAGE IIY P«GE 

ENTER OPTION ‘RINGER: 1 

USER UMIIES T*J VIE. 1 . 1 CaGELINu UAT,\ 

THERE ARE 11 P/sGES I, I THIS TAOLE 

SELECT FR(M THE FULLORIHu OPTIONS: 

UPTIU I 1— DISPLAY ENTIRE BASELINE TABLE 

UPTIU'I E— DISPLAY BASELINE DATA FOR A PARTICULAR GTATiU'l HUMBER 
UPTIU I 3— DISPLAY DECLINE DATA FUR A PAIP i)r STATION UUIU'.CRS 

ENTER UPTIUH NUMBER : 1 

LADENS MAY 1931 ('119423 - C1C523) BASELINES GC'IIO 

STATION BASELINE CONFIGURATION 


STATIONS 
FIRST - SECOND 

uASLLINE 

X 

COMPONENTS (METERS) 
Y 

Z 

7063 

7064 

24.30904 

-25.90290 

-35.34594 

7063 

7065 

21.99977 

-10.51059 

-24,21047 

7063 

7009 

212753.5305? 

71 7 QQ3. 47044 

995313.49526 

7 0b3 

7092 

7274159.06632 

-019(, 070. 24643 

0959924.66703 

7063 

7100 

-041.99053 

-199.43033 

-*>3. 77350 

7063 

7101 

-520.33001 

-137.61740 

-00.74950 

7063 

7102 

26.91206 

-14.66634 

-22.93272 

7063 

7103 

27 .302113 

-19.00464 

-23.33015 

7063 

7104 

-302.23214 

-170.00249 

-C2. 71040 

7063 

7105 

-6.17724 

-17.25031 

-10.43073 

DU YOU ;i 

ISM TU VIE 

THE RIGHT SIDE UF THE TABLE AT THIS 

TIME? (YES/IIU) 

(IF 

NO, USER 

FORMS A SERIES UF 

MASR LINES.): YES 


PACE 13 

SOLVOlOl 

BASELINE CAULLINE SIGMAS TOTAL 

DISTANCE X Y 2 SIGMA 


50.11213 

30.64337 

1244992.70231 

10003295.94G50 

673.67716 

562.53050 

33.27005 

44.09155 

420.79674 

23.90091 

Figure 30. Sign-on and Selection Process for Viewing 
of the Analyzed Data 




ORIGINAL PAGE IS 

OF POOR QUALITY 

* * , />.<•* 

T ' ? *- 


USD? TUSHES T'l VIW ANALY7.LL LASER DATA VIA A UtILVU RUN 

no you vis.t to vie.-; data ui; a niiiiTOut basis 1 ’ (ycc/I(»« ycg 

CUTER TEAK Fill' DATA! 19J1 

EUTtR MJNTH am DATA (USING fJRilAT ill!)! 05 

no you .iish to vie.y meai: imtich or cascuioi: uata? ovu)» c 

SELECT FRtlH THE F3LL0.IM0 Cl TICKS ! 

OPTION 1— EXA.IINL LnSELliiE DATA 

UPTIOll C~ EXA.IME UMER CATA (UY TABLE TITLE) 

OPTION J--CXA.IML TliE ENTIRE SOLVE TUI), PAGE UY I'aGL 

ENTER OPTION HUNGER: 3 

USER II3IIFS TO PAGE THRU TIIL ENTIRE ANALYZO DATA TILE 
THERE ARE 28 PAGES It) THE I ILC 

*«U PAGE • 1 *A« 

SOLVE PRJGKAii INPUT OATAvUtUTD) 

CULJNNO (RIGHT) 0000000001 1 U 1 11 1 il222?2C22a;!3333333333A44449A44«555S535355666G 
CAROS (UNDER) le34567a90t234567C90l2345678ft0l234567C9oi2,5«S670901234U67899123 

1 TITLE 2 LACEDS ,IAY 1901 (81C420 - HI 0500) IR'SELINE 

2 

3 CPRIHT I 

A CSTAT 1 I 

5 EDIT 1 

6 GLOID b37ClAA.ll 

7 PRUCCO U 13 3 

Q DATA 

9 G HATH I X 10001605 111 

10 CIIAT3UI* 276039516 30010 70000000C 600100002 600309002109 

11 IATiUX 3900105 

12 EDO 


EDO OF UNIT S MPUT 


ENTER REDPUNSU CODE (ENTER "L" TU VIEW LILT OF CODES) S L 

ENTER ODE OF THE FOLLUIIINU RESPONSES: 

<CR> (RETURN) TO CllNTIOUL TO VIE.) FIRST 79 CtlLUIUS OF THIS PAGE 

»R« TO VIED TIIL "RIGHT" S3 COLUMNS OP THIS T AGE 

"R" TO VICII THE "NEXT" PAGE 

"S" TO "STOP" VIEWING THE ENTIRE R‘HI 

ENTER RESPONSE CODE! .1 

**« PAGE 2 *** 


PARAIlFTER SIGIAS 








P0A2II01 

0.0 

PUA2862 

0.0 

n 

OA2803 

1.000001 

-AO 

P050301 

0.0 

P050B01 

0.0 

P050U02 

0.0 

•’050803 

0.0 


rosisoi 

0.0 

POSISOI 

0.0 

P0S16O2 

0.0 

*1 

051803 

0,0 


P052301 

ft. ft 

COVARIANCE CONSTRAINED MATRICES 

TOR STATION 1 ' 






tin. 

ID 

COORDINATES 

A**2 


I. 

« G 

/ 

* C 


1 

7063 

GEODETIC 

l.COOOOD 

1A 

0.0 


0.0 


i .00 

2 

7 06A 

GEODETIC 

1.0Q0U0D 

IA 

0.0 


0.0 


1.00 

3 

7065 

GEODETIC 

1.000000 

IA 

0.0 


0.0 


1.0ft 

A 

7069 

GEODETIC 

1.0000CD 

1A 

O.Q 


0.0 


I.oft 

5 

7092 

GEODETIC 

l.COOOOD 

14 

0.0 


0.0 


1.00 

6 

7100 

GEODETIC 

1.00C00D 

IA 

0.0 


0.0 


i.oa 

7 

7101 

GEODETIC 

l.CUCOOu 

14 

0.0 


0.0 


1.00 

6 

7102 

GEODETIC 

1.000P0D 

14 

0.0 


0.0 


1.00 

9 

Tl03 

GEODETIC 

l.OOCPOD 

IA 

0.0 


0.0 


1.0ft 

1C 

710A 

GEODETIC 

l.OOCUCD 

IA 

u.O 


0.0 


1.0ft 


Figure 31. Example of Browsing Procedure for an 
Analyzed Data File 
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ORIGINAL PAGE IS 
OF POOR QUALITY 


rejpoiof 

CC/iC 

Cftrcif "L" to vi 

Zf LI 

P0VJ302 

6.0 

P45n202 

p.o 

P65I302 

u. 3 

P >51202 

6.0 

P05230U 

6.0 

.*'052203 

6 , V 

l 

* C 

L**2 



0000 

19 

0.0 

i.CUQQOU 
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Figure 31, (Continued) 
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ENTER SECUR'D DATE J3ING nil:;, AT YY.INDCs 310115 


***** POLAR NOTION (1,1 ARCSLCUNUC) ***** 


FARM. YYMMDDIIIICS) YYII.ICDIINCE) ORIGINAL 


CLLTA 


X 

01050300 

3X050300 

Y 

31050300 

C1050300 

A1-UT1 

31050300 

C105O3GU 

X 

01050800 

eiosoaoo 

Y 

31050800 

C105030& 

A 1 —OT 1 

31050800 

CIOSOBOO 

X 

31051300 

CI051300 

Y 

31051300 

C1051300 
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Figure 32. Selection Process for Polar Motion Data From 

an Analyzed Data File 
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Figure 32. (Continued) 
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OP o! NAL Page is 
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-16.31039 

-24.21047 

7P003. 47844 

495313,49526 

-6196078. 24610 

2439024,60793 

-199.43033 
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Figure 33. Selection Process for Baseline Data From an 

Analyzed Data File 
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Figure 33. (Continued) 
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consist of a string of blanks, Indicating unwanted columns, and other char- 
acters (e.g., dashes), indicating columns to be retained and displayed. 

Figure 34 illustrates this creation process of the series of mask lines. 

After enough columns have been deleted or the user Indicates the table is in a 
suitable form (by typing "0STOP" instead of a mask line) the entire table will 
be displayed in the user's chosen format. Figure 35 shows a portion of the 
polar motion table before and after this editing process. If desired, the 
user has the option to save this series of lines in a designated file and 
recall it by name the next time he wishes to view a table having this identi- 
cal structure. 

4,2,2 Crustal Dynamics Project Newsletter 

A second area to be managed by a specially constructed software package is the 
news exchange process for the DIS. It was determined that the scientists, 
investigators, and other personnel need to be updated on the status of the 
project and other information pertinent to their respective endeavors. The 
concept of a nows exchange that would accept news from any authorized user and 
upon clearance (to validate its accuracy and appropriateness) assemble these 
news items into a newsletter was devised. This restriction ensures that only 
scientifically valid information is disseminated to the investigator public. 
The document would be available on-line to the DIS user and could also be used 
as input to the Crustal Dynamics Newsletter published by project personnel and 
distributed to the investigators on a quarterly basis. 

Once again, this application required the handling of text data, a feature not 
currently supported ty the ORACLE data base management system. Therefore, a 
FORTRAN software package was designed that allows the user to browse the 
inputs to the newsletter, both final and preliminary, and contribute his own 
news for eventual inclusion. 

If the user chooses to browse the news exchange, he may do this in one of two 
ways: first, by viewing the entire newsletter, or second, by selecting one of 
the six subjects of which it is composed. If he chooses the first method, the 
complete news exchange is presented, one subject at a time. If the second 
method is chosen, the user selects a subject to be viewed and then has the 
option of viewing the entire contents of this subject, or searching it for 
particular news items containing the keywords and/or keydates. An example of 
this menu selection is shown in Figure 36. This figure also illustrates the 

four search methods open to the user. After the user has completed this 

browsing exercise, he may then view any other recently-inputed news items, 
which have not yet been examined by the appropriate project personnel, under 
the same subject. 

After viewing the selected news items, the user may view another (or all) 
subject(s) or he may contribute information of his own. If he decides to 
input his own information, he selects an appropriate news subject, inputs his 
name and location, and a pair of dates referring to his news, and then follows 

with the text itself. When he has completed his input, his entry of "0RETURN" 

signals this fact. The news text is annotated with the date and time of 
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OPTION 1— EXAMINE POLAR MOTION DATA 
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Figure 34. 


Creation and Display of Masking Process for 
Analyzed Data Viewing 
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i . vshouodo’ooodci )i 

0.59H493o)9040«0l-,)2 

i.9S44807inoooDor 01 
0.0Cl'06930l0o0n0t -ns 
2.5659954040901)02-61 
l,9SSO35404O9086r oi 
8.hCOO0O3o9O9Oi>OI.-O2 
2.52h99040409COQr-31 
1 .OSOC'jloOIOilOOCO 01 
8,ti5|iCOO‘jOAOOUOU'-02 
£.<4Cfn4fluJ‘»0'»0(lCt , -\>X 
1 .93797E40409OOOr 01 
til TERMINATE EDITINC PR': 


1.0'12.1?ll'Jl>02'iu , jS-C2 

1,2S9U2,;23OV0,!5P5-O? 

-9. 55144103992 mos-n 
3.1049G2037u5'i3'i!:-02 
1.1236C0728O23735-C?. 
3.2908234399f„IClS-O4 
5.73347550501 >515-03 
-1 .277315904954900-07 
-4. 1267047059279, lC»04 
2.7T3OO3OT4997025-O2 
C.2SlOCH7ir)7 p >l630-03 
-1.060452733 103072-03 
3.45339903334u22C-Q2 
ri).ll0hO02«7 I1O06D-U3 
-1. 082502442027090-03 
l.i) 


***** P.JLAW •I'lTIW (I.l aKCCLCuI.DO) ***** 


I'ARil. 

YYMMHC 

ORIGINAL 

UPDATE 

01)110. 

NO. ! 

X 

710420 

8, 69449386000 000(1-02 

9.-UU0643O6C2565O-O2 


e.o 

y 

310m20 

2. 6365401 OoiivO 000-01 

2. •’65480920000260-01 


1.8 

Al-UTl 

810426 

1.952930600000000 01 

1.95293060000C00O 61 


1.4 

X 

310503 

0.575495600000000-02 

1 .177999043585530-01 


2.2 

Y 

310503 

2 f, 6309 4 500000000(1-0 1 

2. 7 18086072662370-01 


1.3 

At-JTl 

310503 

1.934420700000000 01 

1 .754453608234400 01 


3.“ 

X 

310500 

6.630 00030u000000”02 

9.173367053501050-02 


1.4 

Y 

$v * 

2,345995400000000-01 

2.753222243350400-01 


1.4 

Al-JT* 

4,02,6 

1.935035400000000 01 

1.955594142952140 01 


3.9 

X 

3lF?13 

G.600C0C30000000O-02 

1.137340:94999780-01 


2.4 

Y 

•110513 

2.32599540006000(1-01 

2.748505407457320-01 


1.5 

Al-UTl 

319513 

1,43603160(100000(1 01 

1,956664754725600 „i 


3.6 

X 

510510 

0.600000300060000-02 

1.20533993033462,1-01 


2.9 

Y 

310518 

2,435444600000000-01 

2.79433779V325840-01 


1.6 

Al-UTl 

310513 

1.937972400000000 01 

1.95770(1141 ’55720 01 


3.6 

ENTER 

NA3K LINE (TYRE 1 J3TEN 1 Til TERMINATE EDITINC PROCESS) 



***** 

POLAR HUT ION < I.l AtiCSECiJNOS) ***** 



RAftli. 

YYMMDD 

ORIGINAL 

tirOATE GT 0. 

DEV. 



X 01(1421) 

Y 3101120 
Ai-UTi 310420 
X 310503 

Y 310503 
A1-UT1 310503 
X 310500 

Y 310500 
A1-UT1 310500 
X 310513 

Y 310513 
AI-UTI 310513 
X 310510 

Y aiosio 

Al-UTl 310510 
X 310523 

Y 310523 
Al-UTl 310523 


8.604003200000000-02 
2.63654610OOOOOOD-O1 
1.952930600000000 01 
0.3rj493o00000000-02 
2.606445000000000-01 
1.954420700000000 01 
0.600000300060000-02 
2.5639934000000011-01 
1.955633400000000 O' 
8,60000030000000(1-0. 
2.525993400000000-01 
1.936031600000000 01 
0.6000003000000011-02 
2.435444600000000-01 
1.957972400000000 01 
0.574493200000000-02 
2". 43499420000000(1-01 
1.9509709000000 00 01 


9.7006.'.4J5b083&00-32 
2.763470928000260-01 
1.952970659000000 01 
1.17799904,3305530-01 
2.710876972062370-01 
1.954473608234400 01 
9,173377058501050-02 
2.353222240350400-01 
1,955594142952140 01 
1.137390394499700-01 
2,. 5485 75407457520-01 
1.9566,74754729660 01 
1.205339938334620-01 
2.394377797325040-01 
1.957774141753720 01 
9.723397128602590-02 
2.364475095309500-01 
1.956974792.636320 01 


0.13492-02 
0.71 132-03 
9. 10002-07 
0.13032-02 
0. 60062-03 
0.10202-03 
0.12332-02 
0. 61402-03 
0.90192-04 
0. 12762-02 
9.63022-03 
u. 11462-03 
0.16732-02 
0.70692-03 
0.11332-03 
0. 00342-02 
0.36002-02 
(1.20312-03 


DU YOU WISH TU SAVE THIS SEMES OF MAHI1 LME3 FUR TUTUNE HCC? (YCa.NlU) 1 "ES 


ENTER U3CR ID! CE.'l 

ENTER A NAME FON THIS 3CHIE6 WF IlASK LINES (Ul> TO 10 CHARACTERS IK LENGTH) 
PIIKASK8 

HU TUU 41 SH T'l VIEW T.IL FULaR NOTION HATA AGAIN? CYC3/II0) S NU 

DU YOU WISH T'J LXA.1IHL THIS OuLVC LISTING AGAIN? CYE3/HU) ! NO 

DU TOD WISH V) EXAMINE BASELINE CATA FOR Tl'10 TINE PERIOD? CYLSVI 0) ! NO 
DU YOU NISH TU VIEW DATA FLN, ANHTtlEK NCIIT.i .MIU/NC YCART (VLS/IIU*: HO 

DO YUH WISH TU VIEW CaTA FLN. A (KiC IlK TIVE PClIIilD HOW? CYES/NO) : (IN 


Figure 34. (Continued) 
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ORIGINAL PAGE .IS 
OF POOR QUALITY 


)»A?U, 

yvntciMius) 

yyn iti'i.nici 

OR101IIM. 

OlUTA 

urn.uE 

rw* «u, 

S7U. DEV. 

X 

76090100 

7009010O 

1,77152330 0000OL-01 

-2.36091 163020 1245-02 

1.31441*1141711611*61 

i.t 

0.»814t.0* 

Y 

76690160 

7U09O1C0 

4. 19653720 904 O40l'-01 

1.26972792318 1493-0.1 

1.327304190398946*01 

A v A 

0,3144t-02 

X 

7»040«00 

72090600 

1 .6925o4401000II01-01 

0.440306735 559560-05 

1.39320403647 3196-61 

ArH 

0.9489L-02 

Y 

76090600 

70040000 

4.0C6937uO4000n0l.'-Ol 

1.037101135142190-0?. 

4,l9?7097«SS41?iO-Ol 

S*A 

0.4176E-0* 

Al-UTl 

76090800 

75040600 

l,?C47g920100060t 01 

2,344440? 17.151040-04 

1.7047ii(i1"«6r47n 01 

M 

0.16778-03 

X 

76091100 

70091100 

2,021913001000601-01 

-1.34017013351(1300-0? 

1,367290464440330-01 

a.h 

0.3S17C-0* 

Y 

76091190 

70091100 

3,9764309010001101' -01 

-3, 4430323133097 35-01 

3.9210.103748041411-01 

S.A 

0,34812-02 

Al-UTl 

76091100 

72041100 

1.7I10307O1000U01' 01 

IS.240619ti19?4i\14C-C4 

1.711 1130071140366 01 

a . a 

0 , I967T-03 

X 

71091600 

70091600 

2,l304ul901000<m'«01 

-6. 143471921305:20*01 

?» 019(1 07 106? 66336-01 


0.4104t-02 

Y 

76091600 

70091600 

3*657435209000090-01 

1 .5031 20657 39o 1 20-0? 

4,013768489744016-01 

A.#* 

0.35908-0* 

Al-UTl 

76091600 

70993600 

1.712424404009600 01 

1.310622022044370-01 

1/912593482260206 01 


0,11(108-03 

X 

7U092100 

70042100 

2.2C94u02010Q0090-01 

-7.7696103O2U30550-01 

2 ,131601090371616-01 

?.i> 

0.4103L-0? 

Y 

76092100 

78592100 

3.726933301000600-01 

2. 09113310700, ’ >710-0? 

3, ’SOolfOOtl?, >6270*01 

i.t 

6.3282C-02 

Al*UT» 

76092100 

70642100 

1.713020001000901' 01 

1.049195(1901104740-01 

1.714004916309086 01 

3. A 

0.14922-03 

X 

76092600 

7C092O0O 

2,316439707000000-01 

l .0u2i)2o39404?'l2D-01 

2,330479909946470-01 

A.fi 

0.4938C-0? 

Y 

76092600 

72092600 

3.596903304000400-01 

9,03483525 1739090-01 

3,093333032517196-01 

A. A 

U.3132C-0* 

Al-gtl 

76092600 

70092600 

1 *713090404000600 01 

3.1931252240311140-01 

1,71S»0971?5S64U(\ 01 

S.A 

0.19678-03 


I’AKil, *?'|I!UU >miOJIIAU 


•INlATC 


sto. ocv. 


x nm\ 

v 700901 
x tooooo 
y rcooot. 

Al-UTl 700900 
X 707911 
y 700911 
Al-UTl 70091 1 
X 700<>lb 
y 7<>mo 
Al-UTl 700916 
X 700941 
y 700941 
Al-UTl 700921 
X 700946 
y 7U0«46 
Al-UTl 700946 


1.7715653000(100611-01 
•l,l403372000«00C['*0t 
1.09256990 ..->00011-01 
il. U0094760( -.'iWOOUMU 
1.7O9769BO0u.iOCOn 01 
4.0219135006000011-01 
3. 47 C 9 3690 00600011-61 

I. 7110307000600011 01 
4.1304619000060011-01 

J. II379350000U0001I-01 
l .712969400000001' 01 
4.429460000000000-01 
J. 726905300000000-01 
1.713040000060001' 01 
4.310959700000000-61 
3.596485300060000-01 
1.715090400060000 »1 


1.531912114170100-01 
7. 32? 3049 91.340490-0 1 
1.593209033473590-01 
1.1947(137 43549220-01 
1.709792699407470 01 
1 .007295406440350-01 
3. 924 000574 064940-01 
1.71 1113603196400 01 
5. 044007 10 3726350-01 
.1.0137934017:4610-01 
1.712545482206060 01 
2.1315613963.1610-01 
3.496123613726070-01 
t.71400441‘i5>.46#0 01 
2.336474961043470-01 
3.6433336505:7190-01 
1.715400712526400 01 


6.48145-42 
6.51940-62 
0.9«84r-02 
6,41760-42 
4.18770-63 
4.32170-62 
6 ■ 18610.-62 
0. 19670-63 
4.44690-62 
6,35400-02 
0,19600-93 
4.4«6jr-62 
6,32620-62 
0.19420-63 
0,44380-62 
6.31120-62 
6,14670-03 


Figure 35. 


Portion of the Polar Motion Data Table Before 
and After the Masking Process 
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ORIGINAL PA® ® 

OF POOR QUAUtY 


THUS SB THE NEWS EXCHANGE OF THE CRUSTAL BYNAHICB PROJECT. 

THIS) NEWS EXCHANGE DIVES THE USER THE OPPORTUNITY TO BROWSE IN THE EXI8TINQ 
NEUB OR TO CONTRIBUTE HIB OWN NEWS FOR INCLUSION IN THE NEWS EXCHANOE. 


BELCCT FROM THE FOLEOWINU CATEOORIE8I 

CATtOCIRY I ."BROWSE THE NEWBLCTTFR 
CATEOORY S“ c CONTRIBUTE TO THE NEWSLETTER 

ENTER CATEGORY NUMBER! 1 

USER U1BHEB TO BROWBC THE NEWS EXCHANOE 
DELECT IRON THE EQUOUINO BROWSE METHODS! 

METHOD 1—DROU8E THE ENTIRE NEWB EXCHANOE 

MCTHQB 2— BROWSE A PARTICULAR NEWB SUBJECT OF THE NEU8 EXCHANOE 
ENTER METHOD NUMBER! 3 

USER WISHES TU BROWSE A PARTICULAR NEWS SUBJECT 
SELECT FROM THE FOLLUWINQ OPTIONS! 

OPTION I— BROWSE THE ENTIRE NEWB SUBJECT 
OPTION 8— SEARCH THE NEWS SUBJECT FOR A PARTICULAR WORD OR 
BATE 

ENTER OPTION NUMBER! 3 

SELECT SUBJECT OP NEWS FROM THE FOLLOWING LIST 
POSSIBLE SUBJECTS! 

SUBJECT I— NEWS ABOUT PROCESSED LASER DATA 
SUBJECT 2—NEUB ABOUT PROCESSED VLB I BATA 
SUBJECT 3=»NEW3 ABOUT ANALYZED LASER DATA 
(K.O.. BASELINES. ETC.) 

SUBJECT A— NEWS ABOUT ANALYZED VLDI DATA 

<E.Q. . DA8ELINES. POLAR MOTION. ETC.) 

SUBJECT S—TLRS SCHEDULE. NEWS RELATED TO OCCUPANGY OF SCHEDULED BITES 
SUBJECT A— OTHER GENERAL NEWS 

(NEWS THAT DOGS NOT EXPLICITLY FIT INTO ABOVE 
NAMED SUBJECTS) E.O.. NEUB ABOUT MEETINBB INTER- 
COMPARISONS. ETC. ALSO. ANY SUGGESTIONS FROM 
USERS FOR IMPROVING THE NEWS EXCHANGE.) 

END OF LIST 

ENTER SUBJECT NUHBER! 1 


THIS IS THE SEARCH FUNCTION FOR THE NEWS EXCHANOE OF THE CRUSTAL 
DYNAMICS PROJECT. THE SELECTED NEUS SUBJECT UILL NOW BE SEARCHED FOR 
A PARTICULAR KEYWORD. KEYDATEt OR KEYWORD IN A RANGE OF DATES. DEPENDING 
ON THE PREFERENCE OF THE USER. 


SELECT FROM THE FOUOWrNO OPTIONS! 

OPTION 1— SEARCH TEXT FOR KEYWORD 

OPTION 2—GEARCH TEXT FOR DATE 

OPTION 3 — SEARCH TEXT FOR KEYWORD IN A RANGE OF INPUT DATES 

OPTION T— SEARCH TEXT FOR KEYUORD IN A RANSE OF BATA-REFERENCE 

PATES 

ENTER OPTION NUMBER! 4 

SELECT FIRST DATE USING THE FORMAT HN/PD/YY! 04/01/00 

SELECT SECOND DATE USING THE FORMAT MM/BD/YYI 12/31/00 

TYPE KEYWORD TO SEARCH TEXT FOR <UP TO 20 CHARACTERS IN LENOTH) 

KEYWORD MAY BE EXPRESSIONS SUCH AS! LASER DATA. VLBI. JULY 1902. ETC. 
THE ENTIRE KEYUORD SHOULD BE TYPED IN UPPER CASE LETTERS. 

MOBLAS 


THE DOTE AND TIME COMMENTS WERE RECEIVED! 3 12 01 10151134 

COMMENTS SENT BY USER D. SMITH 
AT LOCATION 08FC 

COMMENTS IN REFERENCE TO START DATE 10 1 00 

AND END DATE 10 30 SO 

MODIFICATIONS CURRENTLY UNDER TCST AT QSFC ARE EXPECTED TO PRDVIPr A 
SIGNIFICANT IMPROVEMENT TO DATA FROM MOBLAS UNITS 4 THROUGH B. MOBLAU 4 
IS UNDERGOING FINAL CHECK-OUT ON A CAVITY DUMP MODIFICATION UH. M IB 
EXPECTED TO REDUCE DIAS TO LESS THAN IQ CM. IF SUCCESSFUL. TIIL GAME 
MODIFICATION UILL BE EMPLOYED ON MOBLAS UNITS 3-8. 

Figure 36,. Selection Process for the Crustal Dynamics 
News Exchange 
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Input, the data reference dates and investigator's information, and then 
stored in the appropriate subject file. Figure 37 illustrates the entry 
process as well as a listing of the stored news item. 

5. SUMMARY 

This work has discussed several aspects of the Data Information System that 
will be incorporated into NASA's Crustal Dynamics Project. It was intended to 
serve as an illustration of the methods of implementation of such a system, 
not as a final draft of the resulting applications. Although the majority of 
the formats presented here will be employed in the final, operational DIS, 
several will be updated to reflect new features, as they are presented to 
project personnel for review, and enhancements to the current technology (such 
as the text processing capabilities in the next version of the ORACLE DBMS) as 
they become available. 


Figure 37. 


ORIGINAL PAGE IS 
OF POOR QUALITY 


ti.u t!> t.il t;.iS txcMh.tJC nr tut caouHL dyia.'Ich r’lJuCT. 
tiijo ‘itw cxc iv*t uivu Hu osir tit itpuryj iity ti uimr. j h.i ux:s t i.s 

HL.iG 'Mi Ti- CU'.TRIJUTC illu i.mi HNS FLI £ tCL It. I lj J It." TlIL U In, t.XCUA.,01 , 


sllClt frum t ic r.'ut.c i: it, wtuoiinitsi 

category tin. .il«u.ytlR 

tAUC'jnr z — coiituiutc to tmc i.cnvU’tti.k 

ENTER CATEGORY .Iti iSKM u 

select jui'Jcct or .tens ri:ui t.il rjuu:j it, list 

PU33IHIE 3U0JLCT51 

SUcJLCT I— t.LuJ ALuUT PNJCF.SSCD LATCH HATA 
SUJJCCT 2--NUM ALuUT 1‘tMCEStlCV VL'U LATA 

sowlct 3— i.u;a alhut aCauyzi r laser iata 
cl.l.i caiei.ines, c*c.) 

SUOJCCT S-RullS ALuUT ANALYZI-L VlliJ DATA 

tc.ti.i LASLU.ILS, PILAR ITITtl.M., CTC.J 
busJLCT b— TLII3 SLuCOULE, ALUS RLE \TEl* TI JCCUPA iCT IIT SCI.WJLPL JITEU 
SUtiJCCT J> — UTHCt.' UWENAl HfctS 

(IICHO TuAT PJE3 MIT EXPLICITLY PIT IIITR Al'OVC 

.iAiiCii LUjJi.cra; i.«., mens alp.it hcltmcs n;Ttn- 

C0.IPAK130N3, CTC, AES'l, ANY 3 JOGCGTIUS TALT. 

USCRS t OK I.IPliUVlIib TIM ilLllC EXCHANGE.) 


END OF LIST 

ENTER BIGJLCT NUilOCIII u 

YUUlt USER IDI L'L3 

YOUR .(A IL! U, L. 5 .IITII 

YOUR UiCATIont CODE '121, Cure 

indicate t.ic I'a.ige or dates run tMici: Youi; rCLLiinimj euiiu.rs 1 ill .,pply 
btakt catf (using format :it;/oo/v?) i vn/oirn 
CUD DATE (US X IQ FORMAT .lil/tU/YVJ I 09/03/01 

TYPE CO HIFNTS TO DC USED III T.IC HERS EXCUA.IIL. 

EAC.l LMC MAY DC UP Tu 79 CHARACTERS II! LUIQTH. 

IT IS RECUR, IEMDLO Cl OR PIIOPLil FUNCTIONING Or Till; SEARCH nilUTJ'lC) TII..T ai«|:S 
NOT HE HYPHENATED AT THE CIIC UF A Ll!IL 
3 I 0 !IIFY THE LIID OF TlIL NEWS TEXT OY TYPING HIC EXACT EXl'RLGGJUN “.inUTURI". 

TlIL 55 TENTATIVELY 3LLCCTED CRUSTAL CYRaiIILI PlillJLCT IHVCjTICAT'IRC MILL JOIN 
WITH TIlC LA0CU3 INVCCTICATURS PUP. A 3-U„Y H ItlElNC SESSION SEPTCNDRIt 1 T IPPUGH 
3 AT GSFC. 

THIS RILL UL T.IC FIRST IEET 1 IM IIP THE l.'LULY rulillU' CRUSTAL uYnA'IICS IjORI.IIS 
DROOP. NASA HEAOUJARTCHS l !„3 TENTATIVELY 3 CLLCTLr HIE LO IEDTIC AIM FOREIGN 
INVESTIGATORS risoi APPROXIMATELY 9 V PROPOSALS MICI'ITTEC It (ICSPUI 1 CE TO t IiL 
CRUSTAL DYNAMICS AUHCUIICLNLi.T OF OPPCPTUHIT*. 

THE FIRST DAY AND A HALF HI THE HCETIIIC HILL HE DEVOTEL Tl RLPDHTS PRUH LASSUS 
INVESTIGATORS OH TRL PKUCHLsS OF TIILIK RESEARCH. 

THC AFTER. lOOtl PF T.IL SCCU'lt A ID ALL CAY O.l Tile THIRD IIAVL CEEII SCIICOULEP 
TENTATIVELY FUR DISCUSSION or THE PROJECT'D STATUS, OllSEIIVI.lC PROGRAM, HAT, A 
AVAILACILTT, COIITHACT ARRAIIsC.IC.ITS AM* A RE'IILU OT THE ACCCPTEO PPOPOSAl.S. 

RRETU 9 N 

HEtiS SUCCESSFULLY I.IPJTLL U..DCR SUGJCCT 6 

DU YOU WISH TU CO.ITINUC Til GROUSE OR LO ITKISUTL TU HCliS CXCllA*lGL? (YES/ROI t YC 5 
SELECT FIIOH THE FOLLLHMC CnTCGURIESI 

CATEOORT 1— CROUSE THE HL.ISLCTTEP 
OATECORY 2--CURTRILUTC TO THE NEUsLETTER 

ENTER CATEGORY IIU.IGCR: 1 

USER WISHES TO Uf.OXSC THU NWS EXCHANGE 
SELECT FROM THE FJLLU. 1 MG 0 i, 0 .| 3 C .ILTKHOJt 

HFTtlOl* 1 --GROUSE THE ENTIRE NI .03 LXCIliUlliC 

HLTHUU 2 --JH 0 IISC A I A.HICJLAR liul.U 1 UUJECT OP THE l.ul.S EXCIu.llGE 
ENTER IICTIIUD IIUllDEP,! 2 

USER HI SUES TU GROUSE A PARTICULAR NCt:S SJU IECT 
SELECT FIIR.I THE F.luLU.II IS EPTICNSt 

OPTIO'I I— GROUSE TIiL Ei.TI.IL I.LRJ LURJLLT 
OPTION E-- SEARCH THE NEl.C SUCJCLT rill A PARTICULAR ..LRU SP 
OATL 

El.TtR UPTIO I IU.IPER I I 


Entry Process for the Crustal Dynamics News Exchange 
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SLLEET JJIJECT jr ..ENJ Hut: T IE FHEU I I .0 E’BT 
POSSPUi t>JwJ’.'CT3i 


i—i.uiij Hiiur proci.cm. eauh p«ta 

ALuJT VE'I EaT/ 

ALi.UT A. - , A UiU EA»"I ! t AT/ 

(E.u.. uASEEMLSi ETE.) 

SUBJECT V-IEHU AEwUT ANALYIU VEIU DATA 

(E.D.f wAJEEIHES* P IEaH t liTRN # *.TC.* , , (trr 

s— T eRS UliiClWLUi *it)S REE MU' U JCCGPmCT 'IT BIlUMLIt .JT r C 
b--CT.lCi. EENeRAE I.tVll 

t iERp ThAT USES MiT E«l’t.IClTEY KIT INTO AHiVC 

.who burjfctbi i.v. mb *n it hommcs ii.ter- 

DU It'Ai’IS j ;3, ETC. AUS >| A. IT G’lCULJTI':;.., TNU 


SJuJEFT 

HJCJECT 

SuuJECT 


SJpJtCT 

SUBJECT 


iinri.s i iw I5BI1I 




r .A iiii'i.i _ 1 


EMC UF LIST 

EtITEK SUBJECT JI-JIiJE.If 0 


THE DATE A hi) TIME ClI'lltlTH ,.CIIE KUCEJVE.il T El Cl UI01UO 
COMMENTS SENT DY J3EH D. SMITH 

AT LOCATION CSTC _ , „„ 

COMMENTS IN REFEht ICC Tu ST*RT HATE P l CC 

Alii) Elll) I’.ME P Jl 80 

THE “LAiSwIIS TECHNICAL CilLUETI I’ MILE PP IV1U" ilL.iC PF Il.TC’ltBT Tut EAUFNS 


JMVCSTlJATlirtS! INFOIMATIill; AUUUT TllC AVAlLVUILITTi ClIAElTYi Alii* «U„SITITY 
UF DATA, SUMMARIES If IMPART RESULTS FUJI I'l.llCI A 1 IIIUCPTICATIOliB, AN!; 
ANNOUNCEMENTS ET RECEVAMT MLTTIHCS AM’ .iCKKUUII'S. Till. CUITuRS tXI CET T1 
PUBLISH THE ISSUES ill. A CUANTCREV EACJS, 

THE UfcU TEXT CONSISTS Ul !» ElilEB 


THE CATE AMD TIME C0IHLMT3 .lEHE KECEIVEEI T US 81 UlDSICJ 
CQHHENT3 SEMT DY USLt: U. SMITH 
AT EOCATIUtl BSrc 

CUHIteriTJ HI REFERENCE TU STnRT DATE’ P l 80 

AliD Eilil DATE P U CO 

THE THIRD LACEUS U3IIRIW Gl.uUP SESSICf. HUE UE HELD AT OSFC Ul '.IECI.ESDA" 
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Figure 37. (Continued) 
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